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1.0 Introduction

E.I. du Pont de Nemours and Company (DuPont) operates a groundwater pump-and-treat
system at its Montague, Michigan facility. The purpose of the groundwater pump-and-
treat system is to capture groundwater containing constituents that exceed Michigan
Department of Environmental Quality (MDEQ) Final Acute Values (FAVs) in the
vicinity of Mirror Lake and White Lake. In a letter dated June 5, 2007, the MDEQ
approved the DuPont request to implement an enhanced pump-and-treat system. This
enhancement included the April 2008 installation of pumping wells IW-06 and IW-07,
and new instrumentation and controls for the system. After construction, groundwater
extraction was balanced after step-testing and groundwater flow (MODFLOW) modeling.

MDEQ also requested DuPont submit a compliance monitoring program to monitor the
effectiveness of the upgraded system and a contingency plan in the event that the system
did not achieve the required capture. Construction activities associated with the enhanced
groundwater pump-and-treat system were completed in August 2008, and the newly
installed pump-and-treat system started operation on August 21, 2008. Compliance
monitoring wells were installed in the fourth quarter of 2009 (4Q2009) and have been
monitored on a quarterly basis since that time.

This report documents the findings from the first five quarters of compliance monitoring
data collected (from 4Q2009 to 4Q2010).

1.1 Site Background

The DuPont Montague property is located in Muskegon County, Michigan,
approximately two miles southwest of the city of Montague. The property consists of
approximately 1,330 acres and is bounded by forested, residential, and former industrial
properties. The Groundwater Treatment Facility (GWTF) is approximately one mile
north of White Lake and located approximately 1.5 miles east of Lake Michigan.

The GWTF consists of four groundwater interceptor wells (IW-01, IW-05, IW-06, and
IW-07). Groundwater is extracted at a rate of approximately 680 gallons per minute and
is treated by air stripper system. Granular activated carbon units are used to capture
volatile organic compounds (VOCs) from the air stripper system, and the carbon units are
periodically steam regenerated to recover VOCs.

"1.2 Regulatory Background

In the Request to Implement Enhanced Groundwater Pump and Treat System submitted
on October 13, 2006, DuPont proposed modifications to the pump-and-treat system that
were based on recommendations from the Groundwater Flow Model: DuPont Montague
Works: Montague, Michigan (dated September 19, 2006). In addition to the proposed
modifications of the system, DuPont requested that MDEQ grant a Mixing Zone
Determination for groundwater containing site-related VOCs flowing towards White
Lake. MDEQ granted by letter (August 3, 2007), the mixing-zone determination along
with groundwater to surface-water interface (GSI) criteria for site-related VOCs. The
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mixing zone, allowed by Michigan regulations and granted by MDEQ), allows for
groundwater containing VOCs below FAV to discharge, provided the conditions of the
mixing-zone determination are met. Specifically, this process entails an evaluation of the
concentration and mass flux of VOCs expected to discharge to White Lake.

After receiving the mixing-zone GSI values, DuPont submitted the Mixing Zone
Compliance Monitoring and Contingency Plan, dated September 11, 2007. This work
plan presented the initial program to monitor the mixing zone by installing and
performing quarterly sampling of monitoring wells in the mixing zone. In a letter dated
August 22, 2008, Michigan Department of Natural Resources and Environment (DNRE)
Environmental Resource Management Division (ERMD) requested DuPont clarify how
the mixing-zone evaluation would be performed. Specifically, ERMD wanted
clarification as to how the mixing-zone concentration would be calculated. DuPont
provided the clarification in an October 14, 2008 response letter Calculation of Flow-
Weighted Mean Concentration Groundwater Venting to White Lake.

After MDEQ approved the evaluation method, DuPont installed the proposed compliance
monitoring well system in the 4Q2009. Compliance monitoring includes the sampling of
13 locations. These monitoring wells are plotted in blue in Figure 1-1. Subsequent to the
first year of monitoring, MDEQ issued a comment letter on February 1, 2011 providing
clarification for how DuPont should implement the evaluation of compliance for the
White Lake Mixing Zone (WLMZ). The evaluation presented in this report follows the
guidance provided in the February 1, 2011 letter.

1.3 Report Purpose and Organization

The purpose of this document is to present the technical approach and procedures used to
evaluate the site VOC plume in the vicinity of White Lake, discuss the quarterly
analytical data results, evaluate the significance of the results, and, make
recommendations for future evaluation. The remainder of this report is organized as
followings:

» Section 2.0 provides the technical approach and data collection methods.

o Section 3.0 details the evaluation of the compliance monitoring well data,
including the calculation of the mass flux to the WLMZ.

» Section 4.0 summarizes the findings.

» Section 5.0 lists the references cited in this report.
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Technical Approach

This section describes the approach followed in evaluating the WLMZ and a description
of the data collected to confirm compliance.

Compliance Monitoring Criteria

As previously noted in Section 1.2, MDEQ provided DuPont acceptable concentration
limits for discharges to White Lake for the constituents identified in the DuPont October
13, 2006 request. In MDEQ’s August 2007 approval letter, MDEQ refers to Table 1
containing “recommended mixing-zone-based GSI values.” The mixing-zone-based GSI
criteria in the table consisted of two values: acute and chronic.

MDEQ provided clarification to the assessment of the WLMZ in a comment letter dated
February 1, 2011 (Mixing Zone Implementation). MDEQ noted the following:

1. No single wells can exceed the acute criteria concentration based limits.

2. If the concentration in all compliance monitoring wells is below the chronic
criteria concentrations, the WLMZ would be in compliance.

3. If one or more of the GSI compliance wells exceed the chronic criteria
concentrations, the concentrations can be evaluated statistically.

4. Compliance with the WLMZ can also be based on meeting the chronic mass
loading limits (which were provided in the February 1, 2011 letter).

Mixing-zone-based GSI values and mass flux loading limits are summarized in Table 2-1
for the following three constituents [hereafter referred to as mixing-zone constituents of
potential concern (COPCs)]: carbon tetrachloride, tetrachloroethylene (PCE), and
1,1,2-trichlorotrifluoroethane (CFC-113). Generic GSI values (March 2011 version) are
also provided in the table as a point of comparison for other VOCs monitored in site
groundwater. As noted in MDEQ’s August 2007 approval letter, other analytes included
in the mixing-zone request were not deemed a concern by MDEQ for the GSI pathway.

Acute GSI Values

Acute GSI criteria are calculated as maximum concentrations that are not to be exceeded
at any of the GSI monitoring points to prevent harm to aquatic life. Dilution is not
considered with acute criteria.

MDEQ provided acute GSI criteria for two of the three mixing-zone COPCs: PCE and
CFC-113. A value was not provided for carbon tetrachloride. The values for PCE and
CFC-113 are considered protective of aquatic life and are consistent with those found in
the Part 31, Rule 57 Water Quality Values spreadsheet available on the MDEQ web page
(http://www.michigan.gov/deq, select Water, Water Quality Monitoring, Assessment of
Michigan Waters, Rule 57 Water Quality Values). Therefore, the FAV listed in the May
2010 MDEQ water quality standards table has been referenced in Table 2-1 as an acute
mixing-zone-based GSI value for carbon tetrachloride. This was done for completeness
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2.2

2.21

because carbon tetrachloride was detected in three of the White Lake Property (WLP)
monitoring wells.

Compliance with GSI criteria that are based on acute toxicity must be demonstrated on a
point-by-point basis as emphasized in the February 1, 2011 MDEQ comment letter (i.e.,
no averaging).

Chronic Mixing-Zone-Based GSI Values

Chronic mixing-zone-based GSI criteria are calculated based on dilution of the maximum
discharge flow of venting groundwater and the allocated low flow value of the receiving
surface water. GSI values are developed to be protective of aquatic life, human health, or
wildlife.

Based on the specific conditions at the site, MDEQ provided chronic mixing-zone-based
GSI criteria for all three mixing-zone COPCs: carbon tetrachloride, PCE, and CFC-113.
As noted earlier, other analytes included in the mixing-zone request were determined by
MDEQ to not be a concern for this pathway.

Chronic mixing-zone-based GSI criteria are to be used to either statistically evaluate the
Upper Confidence Limit (UCL) concentration of the plume discharging OR the mass flux
of plume constituents that is discharging to White Lake.

Mass Flux Loading Limits

In addition to the chronic mixing-zone-based GSI concentrations, MDEQ also provided
mass loading limits to be compared against if any of the compliance monitoring wells
exceed the chronic mixing-zone criteria. Chronic mass loading limits for the WLMZ
were provided to DuPont by MDEQ in the February 1, 2011 comment letter. These mass
loading limits were developed by the DNRE specifically for the WLMZ. In the comment
letter, DNRE recommended that the mass flux of each constituent parameter be
calculated separately, and DNRE provided an example of the calculation. These chronic
mass loading limits are shown in Table 2-1.

Data Used in the Evaluation

To perform the mass flux calculation discussed in Section 2.1.3, two categories of data
were needed: hydrogeologic data to describe the physical dimensions of the flow zones
and concentration data across the portion of the plume outside the capture zone.
Hydrogeologic data used in the mass flux calculations are detailed in Sections 2.2.1,
2.2.2, and 2.2.3. Concentration data are detailed in Sections 2.2.4 and 2.2.5.

Input from the Groundwater Model

As shown in Figure 1-1 and subsequent figures where applicable, the site groundwater
model was used to predict the extent of the pump-and-treat system’s hydraulic capture
zone. As noted in the February 1, 2011 MDEQ comment letter, groundwater elevation
data collected in May 2010 agree with the model-predicted capture zone. The edge of the
capture zone is displayed in Figure 1-1 with an orange dashed line and is based on the
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particle tracks shown in light gray. The particle tracks each represent the simulated
motion of a hypothetical particle traveling with groundwater flow as predicted using
MODFLOW and MODPATH.

The capture zone is a result of the hydraulic influence from four interceptor wells: IW-01,
IW-05, IW-06, and IW-07. The modeled extent of the capture zone has been used to set
the boundaries of the WLMZ because groundwater within the capture zone will not
discharge to White Lake. As shown in Figure 1-1, the MWWLP-04 monitoring well
cluster is within the capture zone and is therefore not considered part of the mixing zone.
The boundaries of the WLMZ are further discussed in Section 3.0.

In the work plan, there was consideration of using modeled flow velocities for the mass
flux calculation; however, this report uses the actual, field-measured water elevation data
to perform this calculation. This approach is believed to be more accurate because it uses
actual, measured potentiometric surface results.

Input from Cone Penetrometer Testing and Monitoring Well Lithology

The geology of the Montague site is generally composed of unconsolidated sand and
gravel with occasional silty layers. Conceptually, this is a single aquifer. However, there
is some stratification as a result of the variation in these layers. While not barriers to
vertical flow, the stratification is believed to have an influence on the migration pathway
of site-related constituents in groundwater.

Because the purpose of this monitoring network is to evaluate migration of site-related
constituents in groundwater, cone penetrometer tests (CPTs) were performed in the area
to determine appropriate screen intervals for the compliance monitoring wells. Based on
the CPT data, initial screened intervals were selected to avoid fine-grained zones and
screen across gravel zones where CPT sampling had confirmed site-related constituents
were present.

During installation of the WLP and Lake Shore Drive (LSD) compliance monitoring
wells, the deep well was drilled first and sampled continuously to provide a confirmation
of lithology and to allow for the final selection of screened intervals that would best
represent a segment of the groundwater flow that is discharging to the WLMZ. Boring
logs from the WLP and LSD wells installed in 2009 are included in this report in
Appendix A.

Water-Level Measurements

To confirm the groundwater model, groundwater elevations are measured semi-annually.
In addition, groundwater elevations are also measured in the compliance monitoring
wells and in the White Lake Stilling Well (SG-WL-Intake) during quarterly sampling
events. Originally, the staff gauge location measuring White Lake was installed in the
lake itself, but the motion of annual ice cover in White Lake destroyed the initial staff
gauge during winter 2008-2009. For this reason, in the summer of 2009, a replacement
staff gauge (SG-WL-Intake) was installed in the sandy beach sediment next to the site’s
former surface-water intake sump.
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Site-wide groundwater elevations were measured during the first half of 2010 (1H2010)
and 2H2010 sampling events. These results are presented in Table 2-2, and the
measurements were plotted in Figure 2-1 (1H2010) and Figure 2-2 (2H2010). In general,
the groundwater elevations indicate that flow is toward White Lake, and the lines of
equal groundwater elevation roughly parallel the shoreline of White Lake. Also notable
in both events is a shallow cone-of-depression in the vicinity of the interceptor wells.
Although groundwater elevations were measured in IW-06 and IW-07 in 1H2010, these
were not directly used for contouring in Figures 2-1 or 2-2 because the water elevation in
an operating interceptor well is generally much lower than the elevation of the
groundwater in the aquifer adjacent to the well. For that reason, the cone-of-depression is
based on nearby monitoring wells.

Most of the well pairs have very similar groundwater elevations (minimal vertical
hydraulic gradient). This similarity indicates either a horizontal flow or that the shallow
and deep portions of the aquifer are in good hydraulic communication such that the
gradient is not measurable. The exception is at MWWLP-03 monitoring well cluster,
where the groundwater elevation in the shallow zone is almost a foot lower than the
groundwater elevation in the deep zone.

In the 2H2010 event, the elevation of the lake was 578.54 feet, only 0.28 feet lower than
the nearby purge performance well (MWWLP-05-100). Groundwater elevations at the
two wells in the MWWLP-04 monitoring well cluster were also quite close (578.97 feet
and 578.92 feet) to the elevation in MWWLP-05-100 (578.86 feet), indicating that the
hydraulic gradient is nearly flat. This flat gradient is assumed to be a result of the effect
of interceptor well IW-07, which has induced the cone-of-depression measured by
MWWLP-01-125. The groundwater elevation measured at MWWLP-01-125 was 577.33
feet, more than a foot and a half lower than in the above-listed monitoring wells.
Likewise, the groundwater elevations from MW-228-80, MW-229-125, and
MW-305-135 are all lower than the elevation measured in the White Lake Stilling Well
(SG-WL-Intake). These potentiometric elevation data suggest that the natural gradient is
reversed and groundwater flow is from White Lake toward the interceptor wells.

As detailed in Figures 2-1 and 2-2, the elevation data collected during the events
discussed above support the groundwater model prediction that the modifications made to
the pump-and-treat system have improved the capture of the groundwater containing site-
related constituents. In addition, the capture zone that was predicted by MODFLOW and
MODPATH modeling is accurate based on field-collected data. No adjustments to the
groundwater model are needed.

Quarterly Compliance Well and Semiannual Sampling

Compliance groundwater monitoring includes the sampling of 10 compliance monitoring
wells, the two MWWLP-04 monitoring wells, and one purge performance well. The
proposed initial frequency of the sampling was quarterly for the first two years (until the
end of 2011).

Since the installation of the compliance monitoring wells in 4Q2009, these wells have
been sampled each quarter for VOCs. Table 2-3 presents the analytical results for the
mixing-zone COPCs (carbon tetrachloride, PCE, and CFC-113) to be evaluated further in
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Section 3.0. Appendix B presents a table of results for the past five quarters of data
(4Q2009 to 4Q2010) for the other VOCs included in the monitoring program and their
comparison to the generic GSI values listed in Table 2-1. As detailed in Appendix B,
none of these VOCs were detected above generic GSI values. Laboratory reports from the
five quarterly sampling events are included as Appendix C.

In addition to the quarterly compliance well sampling, the site-wide semiannual data have
also been used to better understand the plumes characteristics. Table 2-3 includes VOC
results from MW-225-60, MWWLP-01-125, and MWWLP-05-100 (the purge
performance well). Results from these wells are included as a reference because of their
proximity to the mixing zone. Results from Table 2-3 were posted in Figures 2-3 through
2-8 (post maps) and in Figures 2-9 through 2-14 (cross sections), which are discussed
below.

Constituent Post Maps

Figures 2-3 and 2-4 display the results for carbon tetrachloride in groundwater near
White Lake for the 2Q2010 and 4Q2010 sampling events (these events included the
1H2010 and 2H2010 semiannual data). As shown in the figures, carbon tetrachloride was
detected in wells along the western edge of the plume (IW-07, MWWLP-01-125,
MWWLP-03-80, and the MWWLP-04 cluster).

Figures 2-5 and 2-6 display the results for PCE. Groundwater containing PCE extends
further east than the carbon tetrachloride, which is still detectable in the LSD wells. The
highest concentration was in groundwater from monitoring well MWWLP-01-125,
immediately next to IW-07. The western edge of detectable PCE is between the
MWWLP-03 and MWWLP-04 well clusters. The eastern edge of the PCE is near the
MWLSD-02 well cluster.

Figures 2-7 and 2-8 display the results for CFC-113. Concentrations of CFC-113 were
detectable in both events across the plume area from the MWWLP-02 well cluster to the
MW-LSD-03 cluster. The fact that CFC-113 is detectable across both flow gates
confirms that the layout of the monitoring network is adequate for evaluating the WLMZ.

Constituent Cross Sections

Figure 1-1 displays the location of two cross sections that were constructed using boring
logs from the 2009 compliance wells, neighboring monitoring wells, and previously
performed CPTs. Figures 2-9 through 2-11 present the cross sections constructed across
the WLP side of the WLMZ for carbon tetrachloride, PCE, and CFC-113. Similarly,
Figures 2-12 through 2-14 present the cross sections constructed across the LSD side of
the WLMZ for the same constituents. Results from quarterly groundwater sampling
events are plotted next to each well’s screen interval. In addition to the results from the
monitoring well samples, the results from the September 2009 CPTs are shown for
comparison on the WLP cross sections, and data from CPTs conducted in October 2007
are shown on the cross sections for the LSD side.

The primary purpose of these cross sections is to graphically display the vertical
relationship of depth-discrete samples and to display lithology from the boring logs. On
each cross section, the lithology and screened intervals at each well cluster are included
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along with the approximate groundwater elevation. Based on the cross sections (see
Figures 2-9 through 2-14), the following observations have been made:

e The upper 150 feet of the subsurface is predominantly sand, but occasional silts
and clays are present. Concentration data from the CPTs and wells show noticeable
variation with depth indicating possible stratification of groundwater flow.

o Concentrations of VOCs in the WLP cross sections tended to decrease with depth.
VOC results from CPTs and wells showed that the highest concentrations detected
were at ~520 feet mean sea level (MSL) near the MWWLP-03 and MWWLP-04
well clusters. VOC concentrations decrease to the west on the WLP cross sections.

e CFC-113 concentrations on the LSD cross sections increase with depth until about
500 to 520 feet MSL. CFC-113 concentrations decrease to the east. Carbon
tetrachloride is not detected on the LSD side, and all of the PCE results have been
38 micrograms per liter (ug/L) or lower.

2.2.5 Results from the MWWLP-04 Well Cluster

23

As noted in Section 2.2.1, the MWWLP-04 well cluster is within the limits of the capture
zone of the pump-and-treat system. This occurred because at the time of location
selection, the only available potentiometric surface information to confirm the model
prediction was from IW-07 and WLP-01-125 (too far north). For that reason, the location
was primarily based on the CPT analytical results, which indicated that the edge of the
groundwater containing constituents above the acute criteria was further east than the
model had predicted.

After the WLP wells were installed and sampled, the well data revealed differences
between the CPT data and the well results. The most notable difference was that
concentrations of PCE in samples from MWWLP-04-70 (ranging 580 to 930 pg/L) are
higher than the results from the CPT sample data (one detection of 1.2 pg/L).

Because the MWWLP-04 cluster is within the capture zone, it is not unexpected that the
VOC concentrations detected at this cluster are higher than in the compliance monitoring
wells.

Mass Flux Loading Calculation Method

Section 2.1 described the criteria provided by MDEQ with which the WLMZ should
comply. In the event that one or more of the compliance wells exceed chronic mixing-
zone-based GSI values (but none exceed acute criteria), DuPont is permitted to evaluate
the well data statistically comparing a UCL against the chronic criteria (provided more
than nine results are available) or may use a mass flux approach. This subsection
conceptually describes the mass flux calculation.

For the WLMZ mass flux calculation, the plume is conceptually comprised of two
sections: a central section and the margins.

o The central section, which is contained by the groundwater pump-and-treat system,
has higher VOC concentrations (MW-201-125, MW-225-60, MW-226-120,
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MW-229-125, WLP-01-125, MWWLP-04-70, MWWLP-04-105,
MWWLP-05-100, and IW-01, IW-05, IW-06, and IW-07).

The margins, which are not contained by the groundwater pump-and-treat system,
have lower VOC concentrations. These plume margins are referred to collectively
as the WLMZ. The four WLP wells (well clusters MWWLP-02 and MWWLP-03)
comprise the western side of the mixing zone, and the six LSD wells (clusters
MWLSD-01, MWLSD-02, and MWLSD-03) comprise the eastern side of the
mixing zone.

The calculation of the mass flux to the WLMZ was performed as follows:

L.

The WLMZ was sub-divided into cross-sectional areas perpendicular to
groundwater flow (see Figure 2-15). Each of these areas is referred to as a well
segment (shown in medium blue). Each well segment is represented by a single
monitoring well that is screened in that interval. Samples collected from that well
represent the groundwater quality of that well segment.

Based on the lithology and groundwater elevation, the top and bottom elevation of
each sub-section was determined for each well segment (see Figure 2-16). Some
gaps are present between the well segments where silty zones were identified in
the boring logs. Width of the well segments were determined by constructing a
flow net using the particle tracks from the MODPATH model and using the
particle track midway between the wells as the boundary of the well segment.
Figure 2-15 displays the well segments as designed using the flow net approach.
This approach bounds each well segment with an upgradient and downgradient
boundaries that are the potentiometric surface lines intercepting two of the
compliance monitoring wells. The width of each well segment is determined
across the yellow lines in Figure 2-15; these lines run mid-way through each
segment.

The cross-sectional flow of each well segment was then calculated (expressed
first in cubic feet per day, then converted to liters per day). Flow is calculated
using the hydraulic gradient for individual well segments based on groundwater
elevations measurements, an assumed hydraulic conductivity of 110 feet per day
(this estimate is from historic pump testing and is comparable to the value used in
the calibrated groundwater model), and the cross-sectional area for the well
segment. Hydraulic gradient was determined along each of the orange lines in
Figure 2-15. The length of the orange line is Al, and the difference in groundwater
elevation (Ah) is determined at the upgradient and downgradient boundary of the
well segment — from the wells at those boundaries. The cross-sectional area for
each well segment is shown in Figure 2-16. Note that for the evaluation of Ah,
groundwater elevations from four deep cluster wells are used to estimate the
hydraulic gradient on each side of the mixing zone. The data from the deeper
wells have been used assuming that the potentiometric surface in the deeper
portion of the aquifer is less subject to fluctuations. As additional potentiometric
data are collected from these wells, this assumption will be revisited.
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Well ID Description

MWWLP-02-145 Upgradient groundwater elevation for the WLP side
MWWLP-03-120 Downgradient groundwater elevation for the WLP side
MWLSD-03-124 Upgradient groundwater elevation for the LSD side
MWLSD-01-130 Downgradient groundwater elevation for the LSD side

4. The cross-sectional flow from each well segment is then multiplied by the
associated groundwater concentration for that well segment. After each of these
terms is added together, the resulting value is the mass flux (expressed initially in
units of pg per day, converted to pounds per day).

Results of the mixing-zone calculations are presented in Section 3.3.
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Initial Mixing Zone Compliance Monitoring Report Evaluation of Compliance Well Data

3.0 Evaluation of Compliance Well Data

3.1

3.2

3.3

This section describes the results of the compliance well monitoring data evaluation.

Evaluation - Acute Criteria

According to the evaluation flow chart provided by MDEQ in the February 1, 2011
comment letter, the first step in evaluating the results from the compliance monitoring
wells is to confirm that none of the results has exceeded the acute mixing-zone-based GSI
criteria (the acute criteria were discussed in Section 2.1.1 and are displayed in Table 2-1).
Table 3-1 presents a summary of the data evaluation and is divided into three sections.
The uppermost section displays maximum concentrations from the compliance
monitoring wells by constituent for each of the five quarterly sampling events conducted
to date. Acute mixing-zone-based GSI criteria are listed for comparison. As shown in
Table 3-1, none of the results from the compliance monitoring wells have exceeded the
acute criteria; therefore, the evaluation proceeds to the comparison against the chronic
criteria.

Evaluation — Chronic Criteria

The second step in evaluating the compliance monitoring well results is to compare the
results against the chronic mixing-zone-based GSI criteria. The middle section of

Table 3-1 compares the maximum detected concentrations to the chronic mixing-zone-
based GSI criteria. In reviewing Table 3-1, only one constituent (carbon tetrachloride)
exceeded the chronic criteria in one sampling event — 4Q2010. According to the flow
chart, this indicates that the results from the other quarters demonstrate compliance of the
WLMZ and only the 4Q2010 event data need further evaluation.

Evaluation — Chronic Mass Loading

Based on the evaluation presented in Section 3.2, further evaluation of the compliance
well data is only needed for the 4Q2010 event data. Data from the 4Q2010 were therefore
evaluated for mass flux following the process described in Section 2.3 and the February
1,2011 MDEQ letter.

Appendix D presents the calculations for mass flux. The cross sectional area of each well
segment is calculated, and hydraulic gradient calculations are performed using
groundwater elevations from Table 2-2. After the groundwater flux is estimated through
each well segment, the mass flux is determined and summarized for each constituent
(labeled as “Total Mass Fluxes:” on the spreadsheet).

Based on the data calculated in Appendix D, the following observations have been made:

o Most of the calculated CFC-113 contribution is from the well segments
represented by MWLSD-01-130 and MWLSD-02-127. Minor contribution comes
from MWWLP-03-80 and MWLSD-03-124.

MTG-Initial-Mixing-Zone-RPT-final.doc 1"
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Initial Mixing Zone Compliance Monitoring Report Evaluation of Compliance Well Data

o  MWWLP-03-80 is the only compliance monitoring well that has detectable carbon
tetrachloride (MWWLP-04 is excluded for reasons stated in Section 2.2.1). The
calculated contributions from other well segments are based on one-half the
detection limit.

o Most of the calculated contribution of PCE is from the well segment represented
by compliance monitoring well MWLSD-01-130. Minor calculated contributions
are from well segments MWLSD-01-80 and MWLSD-02-127.

The lowermost section of Table 3-1 presents the summary of the mass loading
calculations. Mass loading results for all three mixing-zone COPCs are below the chronic
mass loading criteria confirming that the WLMZ is in compliance.

MTG-Initial-Mixing-Zone-RPT-final.doc 12
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Initial Mixing Zone Compliance Monitoring Report Summary of Findings

4.0

41

Summary of Findings

As detailed in this report, quarterly groundwater sampling conducted since 4Q2009 has
demonstrated that the WLMZ is in compliance. None of the results for the three mixing-
zone COPCs (carbon tetrachloride, PCE, and CFC-113) from the WLMZ compliance
monitoring wells exceeded the acute mixing-zone-based GSI criteria. Only one mixing-
zone COPC (carbon tetrachloride) exceeded the chronic mixing-zone-based GSI criteria.
The exceedance was observed in one location (MW WLP-03-80) during one sampling
event (4Q2010). However, chronic mass loading criteria were not exceeded.

Additional findings from this report are as follows:

« Groundwater elevation measurements have confirmed that the model-predicted
capture zone is accurate. No adjustments are needed.

« Sampling of groundwater using CPTs and monitoring wells has confirmed the
plume margins for each of the three mixing-zone COPCs.

o  Well cluster MWWLP-04 is within the demonstrated capture zone of the
groundwater pump-and-treat system and is not part of the WLMZ. Data from this
well cluster have shown that PCE-containing groundwater may be constrained on
the western (or WLP side) of the plume to the interval monitored by
MWWLP-04-70.

e Other VOCs detected (as detailed in Appendix B) in the compliance monitoring
wells were below generic GSI values and do not need further evaluation.

Recommendations

As concluded above, data collected during the first five quarterly monitoring events
support mixing-zone compliance. It is recommended that quarterly monitoring continue
to complete the planned two years of monitoring. Following the eighth quarterly
monitoring event in 3Q2011, a follow-up evaluation of the mixing-zone concentrations
will be conducted to determine if any trends are present or if the mixing-zone
concentrations are stable. Based on that evaluation, the compliance monitoring well
sampling frequency may be adjusted.

MTG-Initial-Mixing-Zone-RPT-final.doc
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Table 2-2

Groundwater Elevations for 2010

Initial Mixing Zone Compliance Monitoring Report
DuPont Montague, Site

; - Groundwater ‘ Groundwater
Top of Casing Elv.(ft | Depth to Water Elevation Depth to Water Elevation
Location MSL) (1H2010) (1H2010) (2H2010) (2H2010)
IW-6 628.24 61.60 566.64 NA: well operating NA
IW-7 625.89 67.30 558.59 NA: well operating NA
MW-201-125 632.21 53.54 578.67 52.51 579.70
MW-206-40 641.77 40.30 601.47 40.85 600.92
MW-210-120 639.76 42.28 597.48 42.76 597.00
MW-210-80 639.77 40.39 599.38 40.85 598.92
MW-211-60 643.06 42,59 600.47 42.59 600.47
MW-211-80 642.73 42.15 600.58 42.51 600.22
MW-212-120 638.03 41.67 596.36 42.00 596.03
MW-214-60 636.13 40.01 596.12 40.42 595.71
MW-220-60 633.45 46.89 586.56 47.28 586.17
MW-225-60 629.92 49.41 580.51 49.60 580.32
MW-226-120 629.75 50.75 579.00 51.14 578.61
MW-228-80 629.61 52.77 576.84 53.03 576.58
MW-229-125 627.67 49.49 578.18 49.95 577.72
MW-301-125 633.68 49.69 583.99 50.14 583.54
MW-302-130 632.83 50.63 582.20 51.09 581.74
MW-303-125 632.03 51.45 580.58 51.85 580.18
MW-304-123 629.15 50.20 578.95 50.65 578.50
MW-305-135 629.59 51.46 578.13 51.99 577.60
MW-595 635.14 49.51 585.63 49.81 585.33
MWLSD-01-130 630.48 48.92 581.56 49.39 581.09
MWLSD-01-80 630.49 49.10 581.39 49.39 581.10
MWLSD-02-127 630.23 48.57 581.66 49.05 581.18
MWLSD-02-80 629.86 48.44 581.42 48.44 581.42
MWLSD-03-124 631.10 48.91 582.19 49.41 581.69
MWLSD-03-80 630.67 48.84 581.83 48.94 581.73
MWWLP-02-145 624.55 44 .56 579.99 44.88 579.67
MWWLP-02-85 625.16 45.32 579.84 45.67 579.49
MWWLP-03-120 594,563 14.88 579.65 15.27 579.26
MWWLP-03-80 593.80 14.86 578.94 15.47 578.33
MWWLP-04-105 594.64 15.21 579.43 15.72 578.92
MWWLP-04-70 594,58 15.09 579.49 15.61 578.97
MWWLP-05-100 587.34 7.92 579.42 8.48 578.86
OCT-1 631.30 48.43 582.87 48.80 582.50
WLP-1-125 626.67 48.89 577.78 49,34 577.33
SG-WL-Intake 590.39 NA (not collected) NA 11.85 578.54
NA: measurement not available
June 2011
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Table 2-3
VOC Results for Mixing Zone Compliance and Nearby Wells
Initial Mixing Zone Compliance Monitoring Report
DuPont Montague, Site

~

CARBON TETRACHLORO 1,1,2-TRIGHLORO
Analyte TETRACHLORIDE ETHYLENE TRIFLUOROETHANE

Units UG/L UGIL ~ uGIL

~ Location Date UGIL uGlL UG/L
MW-225-60]  10/20/09 ) <1 <08 <2
MW-225-60 5/10/10 Fs <1 <08 <2
MW-225-60 11/310 FS <1 <08 <2
MW-LSD-01-80] _ 12/14/09 FS <1 5 <2
MW-LSD-01-80 2/23/10 FS <1 8 <2
MW-LSD-01-80 5/14/10 FS <1 8 <2
MW-LSD-01-80 8/6/10 FS <1 6 <2
MW-LSD-01-80 11/2110 Fs <1 7 <2
MW-LSD-01-130] _ 12/14/09 FS <1 26 160
MW-LSD-01-130 2/23/10 FS <1 34 160
MW-LSD-01-130 5/14/10 FS <1 38 210
MW-LSD-01-130 8/6/10 FS <1 23 180
MW-LSD-01-130 11/2/10 FS <1 27 170
MW-LSD-02-80] _ 12/14/09 FS <1 <08 <2
MW-LSD-02-80 2/23/10 FS <1 <08 <2
MW-LSD-02-80 5/14/10 FS <1 <08 <2
MW-LSD-02-80 8/6/10 FS <1 <08 <2
MW-LSD-02-80 11/2110 FS <1 <0.8 <2
MW-LSD-02127| _ 12/14/09 FS <1 4J 110
MW-LSD-02-127 2/23/10 FS <1 5 130
MW-LSD-02-127 5/14/10 FS <1 5 120
MW-LSD-02-127 8/6/10 FS <1 4J 160
MW-LSD-02-127 11/2/10 FS <1 5 200
MW-LSD-03-80| _ 12/14/09 FS <1 <08 <2
MW-LSD-03-80 2/23/10 FS <1 <08 <2
MW-LSD-03-80 5/14/10 FS <1 <08 <D
MW-LSD-03-80 8/6/10 FS <1 <08 <2
MW-LSD-03-80 11/2/10 ) <1 <08 <2
MW-LSD-03-124]  12/14/09 FS <1 <0.8 21
MW-LSD-03-124 2/23/10 FS <1 <08 16
MW-LSD-03-124 5/14/10 FS <1 <08 17
MW-LSD-03-124 8/6/10 FS <1 <08 18
MW-LSD-03-124 11/2/10 FS <1 <08 12
MW-WLP-02-85] _ 12/15/09 FS <1 <08 3J
MW-WLP-02-85 2/24/10 FS <1 <08 <2
MW-WLP-02-85 5/14/10 FS <1 <08 3J
MW-WLP-02-85 8/5/10 FS <1 <08 <2
MW-WLP-02-85 11/110 FS <1 <0.8 2J
MW-WLP-02-145] _ 12/15/09 FS <1 <08 <2
MW-WLP-02-145 2/24/10 FS <1 <08 2J
MW-WLP-02-145 5/14/10 FS <1 <08 <2
MW-WLP-02-145 8/5110 FS <1 <08 <2
MW-WLP-02-145 11/1110 FS <1 <08 <2
MW-WLP-03-80] _ 12/15/09 DUP 28 <0.8 95
MW-WLP-03-80] _ 12/15/09 FS 28 <08 100
MW-WLP-03-80 2/24/10 FS 27 <08 T 4

June 2011
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Table 2-3
VOC Results for Mixing Zone Compliance and Nearby Wells
Initial Mixing Zone Compliance Monitoring Report
DuPont Montague, Site

CARBON TETRACHLORO T12-TRICHLORO
Analyte TETRACHLORIDE ETHYLENE TRIFLUOROETHANE

Units ueiL uglL uG/L

Location Date ‘ UG/L - UGIL UGIL
MW-WLP-03-80 5/14/10 FS 44 <08 120
MW-WLP-03-80 8/5/10 FS 31 <08 110
MW-WLP-03-80 111110 FS 48 <08 190
MW-WLP-03-120] _ 12/15/09 ) <1 <08 <2
MW-WLP-03-120 2/24/10 FS <1 <08 <2
MW-WLP-03-120 5/14/10 FS 2 <08 T
MW-WLP-03-120 8/5/10 FS <1 <08 74
MW-WLP-03-120 11/1110 FS <1 <08 5J
MW-WLP-04-70] _ 12/15/09 FS 190 930 490
MW-WLP-04-70 2/24/10 DUP 180 1000 440
MW-WLP-04-70 2/24/10 FS 180 960 430
MW-WLP-04-70 5/14/10 DUP 190 890 410
MW-WLP-04-70 5/14/10 FS 190 850 390
MW-WLP-04-70 8/5/10 DUP 120 610 290
MW-WLP-04-70 8/5/10 FS 120 580 270
MW-WLP-04-70 111110 DUP 150 590 410
MW-WLP-04-70 11/1/10 FS 160 620 400
MW-WLP-04-105] __ 12/15/09 FS 35 <08 230
MW-WLP-04-105 2/24/10 ) 17 14 110
MW-WLP-04-105 5/14/10 FS 38 0.9J 190
MW-WLP-04-105 8/5/10 FS 24 <08 140
MW-WLP-04-105 11/1/10 FS 44 <08 160
MW-WLP-05-100]  12/15/09 ) <1 <08 11
MW-WLP-05-100 2/24/10 FS <1 <08 6J
MW-WLP-05-100 5/14/10 FS <1 <08 20
MW-WLP-05-100 8/510 FS <1 <08 18
MW-WLP-05-100 11/1/10 ) <1 <08 23
WLP1 4/14J09 FS 64 2200 450

WLP-1 12/15/09 FS 67 2200 480

WLP-1 5/11/10 FS 93 3500 720

WLP-1 11/2/10 FS 59 2200 390
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Table 3-1
Mixing Zone Compliance Evaluation
Initial Mixing Zone Compliance Monitoring Report
DuPont Montague Site

Evaluation - Acute Criteria l

I Carbon tetrachloride Tetrachloroethene | 1,1,2-trichloro, trifluoroethane
. ik {ug/L) ‘ (ug/L) (ug/L)
Acute GSI 1400 ! 2900 570
Maximum concentration in mixing Zone wells (excludes wells within capture zone) (expre-s?eﬁin ug/L).

2009 Q4 28 26 160
2010 Q1 27 34 160
2010 Q2 44 38 210
2010 Q3 31 23 180
2010 Q4 48 27 200

Results shown in bold exceed the criteria.
RESULT: No wells exceed Acute GSI concentration.
Triggers: evalution of data against Chronic Criteria; site is not in non-compliance.

Evaluation - Chronic Criteria
e oy = - ]
Carbon tetrachloride. Tetrachloroethene | 1,1,2-trichloro, trifluoroethane
{ug/L) (ug/t) (ugiL)
Chronic Mixing-Zone
 Based GSI 45 . ~ 60 350
[Maximum concentration in mixing zone wells (excludes wells within capture zone) {expressed in ug/L).
2008 Q4 28 26 160
2010 Q1 27 34 160
2010 Q2 44 38 210
2010 Q3 31 23 180
2010 Q4 48 27 200

Results shown in bold exceed the criteria.
RESULT: Chronic Mixing-Zone Based GSI concentration were exceeded for carbon tetrachloride in Q4 2010.
Triggers Evaluation of Chronic Mass Loading for Q4 2010 event.

=

Evaluation - Chronic Mass Loading Criteria
Carbon tetrachioride Tetrachloroethene | 1,1,2-trichioro, trifluoroethane
(lbs/day) (Ibs/day) (lbs/day)
Chronic Mass Loading -
Criteria L 0.020 0.030 0170
Mass loading to White Lake Mixing Zone (expressed in Ibs/day}
2009 4Q N/A N/A N/A
2010 1Q N/A N/A N/A
2010 2Q N/A N/A N/A
2010 3Q N/A N/A N/A
2010 4Q 0.009 0.011 0.132

Resuits shown in bold exceed the criteria.

N/A: Not applicable - Chronic Mixing-Zone Based GSI concentration were not exceeded.
Note: Only the Q4 2010 data set triggered the mass loading evaluation.

RESULT: Chronic Mass Loading criteria have not been exceeded.

Triggers: no further evaluation needed; site is in compliance.

Notes:

Most Mixing Zone criteria were provided by MDEQ, August 1, 2007 (single exception was carbon tetrachloride acute GSI).
! Carbon tetrachloride acute GSi is based on Final Acute Value provided in May 2010 Rule 57 Water Quality Values

2 For nondetect results, one-half of the reporting limit is used.

Tetrachloroethene: PCE

1,1,2-trichloro, trifluorosthane: CFC-113

1 Mixing Zone C¢ iz 107 ROWTABLES + AFP 8 - Compliance Mixing Zone Report (v2011 07 19).xis

June 2011
Page 1 of 1




Figures




_ L10Z/01/90 TV 0LL SPX3] ‘UOISNOH
-1 /oL/ 31va auS enBojuow 4uodng §S L SHNS “SAY puowply 05501
‘ON U9l poday Buiojiuow soupijdwon) suoz Buixiyw [PIY|
50098681 R s||9 M Buiiojiuowy sdupjjdwod
‘ON 103(0¥d gdd¥ NMJ FLL
/8ADUISIHS/SID /enbejuopy/paieys)/ 0002 0051 000} 00S 0 ‘
:selyodeys SIS DuY SHS Woy deyy osed o — C — S SR M s Jiclsschyat Iy
S5e29 - 6701 82v 169 | ¥8 9822852t | 6002/vL/6 £0-1dO-d1M
787565 - 008y 28y 169 | /2 IrGeesel | 60e/LL/6 20-1d0-d 1M S 120~ TN
Sl 16S - 187 €€£169 | vG 6v8essel | 6002/0L/6 L0-LdO-dTM . \
0Z 180~ TMMIN 20
8€1£9 169 | €//6 /50769 | 865216852} | 600e/2H/LL | ¥2t-60-OSTMA 00-C0-d T AMMIA . 10-L0-dTAn SETOAIWAL_
YE 1£9 7069 | 21S6250%69 | GI 14168568l | 600e/2H/kE | 08-€0-ASTMA L e
85059 €2°069 | 716G /8569 | €1 7/6V8Set | 600&/LH/IE | Zet-¢0-0S IMN = T T rrdoam T~
7809 99620 | eve0 698669 | v 896v8Sel | 600G/LL/LL | 08-¢0-OS 1M ~ e ~ ,
G 0E9 8060 | 1262 197669 | 92°G1/7852) | 600Z/OL/LL | OEI-LO-USTMIA o Q0VSO-dIMMINL | ,, > e ( )
28089 67069 | 8299 09/£69 | 99°80/y8G2t | 600&/0H/ Lt | 08-10-OSTMA y S0V 0~ IMMIN — SSIBM (dTM
VY785 ¥€285 | ev9 L9169 | G/ 9v9e8Gel | 600€/8g/01 | 001-50-dTMMI 0L70-dTMMIN fsado.g 907 YA
81166 Y976 | GLLB 00169 | ¢ 562£852L | 6002/82/0L | GOL-pO-d MM DIOT YA R
82165 956G | £20v G6v 169 | 96 062£852) | 600/62/0k | 0L70-d IMMIN / Ty h
B8V 165 EGv6C__ | Z9E6 0VE169 | £ y96285eL | 600e/Le/0t | 02H-€0-dTMMIN ' N
¥97165 806G | G966 EVE 169 | 66 896¢8GeL | 6002/62/0L | 08-€0-d TMMAN ‘
Tl ¢eo GC¥e9 | €921 /9v169 | 96 J6veasel | B0z/e/tl | Svi-20-d MM suez |
Vv 229 91628 | ZGGv 69V 169 | 1 v6vessel | 60e/e/tl | S8-e0-d MM sinugns
(n8) @oeuNS [QE)] Q1BUIPDIO0D-A | 81BUIPI00D-X pojeIsuy ] uonesoT spppow |
punoiry  jBuises jo dog aleq
S
\
(HLYdQOW) SeUljyiod Jeiompunols)
SUOKDDOT UOKISG $SOJD)
S||I9AA BuLioyiuow JBWO Yt A P
N N N
S||oM Josdenia) ¥ X,, omiogwnm._g_\/_ !
108 LGFOSTANNY -
[19AA Buliopuow soupjdwon) suoz Buixiy ¥t L b /|
LT z1z0-as I
, pedad
Uo7 1dD 6007 4 L oSO asIY ,
| N sipm (asm)

pusES]

|

FZ1-60-OSTMIN
08-20-0S M

DAl SJOYS O] ..

B

i

N




- Ir0L// spxa] ‘uoisnoy
_. N L ‘.ON\O —\OO 31va SIS QDOU.—COE uodng GG 1 3UNG “SAY puownply 0GSO L
ON 3Nl yoday Buliojiuow soupijdwon) suoz Buixiw [PHIU|
5009868 | B (0LOZH 1) suouoA3|3 124pMpUNoIS
-ON 103r0dd ‘0ddV| NMQ 311
0001 005 0

/8ADUI/SAHS/SID ™ /enbejuoi/paleysy/
:sejyedeys g19 DYV SIS woly deyy aseq

‘SINCJUOD UCIBAS|S t8jempunoi
pajewxoidde ssaidel sauy anjg payseq
-BuLINOIUOS 10} pasn

JOU 21B SA\A| LWO) SUCBASID IS]EMPUNOIS
RN

S[|9AA Jordaduayu|

S|[9AA Buliojuow
pusba

SUOLDIOT UOUDBG SSOID)

0002 006G}
L M .

“BUlINOUOD 104 PISN 0T L-E0- TMANA 1Ol UoeAs)T

e

Lezee-3
2evels [ 100,
(FRBT | )
i L .
; / > ] I
' N TR N .
ZLg7s ,/ - ,,/ Y\
, jgei-snehan i - !
[ PUOIS e
! 08-9ZE- MINT= \/,\) f I
‘ ! s N ya v | |
........ : Y=L F0e M ,
! > i |
,, | P=gss 0!
L2985 ST | !
STLMUC NP % J L ./ /
L - | w
s TEM | I4 /
7 4 /
F——es08s P/
STL-E0S-MIA .7 /
—— - = | s
- s
s
1 3¢ J
208 MM L 3 M
W \y
(T
| 3
285 N\ H . N




TY0LL sox3] ‘uoisnoy

NIN g _.ON\O _.\OO 31V m.—_w ®D@U._.CO<< uodng GG | 24NG Ay puouypdly 0550 1L
ONZNOId poday Buriojiuow ocupljdwor) suoz Buixiw [PIIY|
50098681 R (0 LOZHZ) suoHoAS|3 J240MpPUN0IS)
-ON 103r0dd -0ddV| NMJ L1
0001 005 0

/9a9UI/SdHS/SIO /enBejuon/paleus)/
:sejyedeys Q1O O¥V 9Ns wol) dejy aseq

*SINOIUO0D UOIIEAS|S JajempuncuB
pajewxoidde ussaidal sauy anjg payseq
BulINou0o 10§ pasn

JOU 812 SAA] WO SUOIIBADIS JSJBMPUNOID
1SOION

0002 0061
[ "'

“BULINOIUOD 10} PBSN 0ZL-S0-c TAAMIAL WOy uojeasg

~ YEBIG
BT DS

98'8/5/
Q0180 TAMMIA

DAPT SHYMY

BTBLS
OCLE0-dIMAN 2/

(Gl G
L9688

TO- MM,

Ak mrmf

S|IOAA J01da2ua4U|

sjjoan BuLiopuow
pusba]

SUOILDDOT UOYDSG SSOID)

!
[ 859U ! |
, 08-8TZ- MW= . !
- \ / {
= YOS AN |
Per——igass | L /
BA-SZZAMN L /] |
| ,
; fwmm(_. iers “ v ! /
<20 :
W et Sameﬁf 8&1}/% S - 7 )/ !
3 3 - - 7 ,,, \\\ /
B8 085 [
e STL-C0S-MN o~/ /
--- T / S
, Loy
* 08 501195 L
| \ = i I
A X -
N OELTOE M S E M
18§ - —— g >
ST T
,, /,/ Z




IV 0LL SPXS] “Uoisnop
GS1 2ung “aAy puounply 0SS0 L

110Z/01/90

ajg anbojuow juodn

/AADUI/SAHS/SIO ™ /enbejuoi/paseysy/
:soedeys Sj9 DuY Bis wouy dey eseq

SPLIOJYIDIR} UOCUIDD) (1D
=1/ 6n uj 210 paysod sinssy

‘0107 ADW Woi} 91 paisod synssy
$9JON

€-¢ :
:ON 341913 = 1ioday Burioyuowy ascupijdwon) suoz Buixiy [PHU|
: DA o|Yyon4a] uogin
50098681 0 (0LOTOT) sHNsaY SpLOJYIPUS| UOGI0D
ON 103rodd :0ddY NMQ AL
0002 00G1 000} 005 0
L7000 2

SUOILDD0T UCHDSG SSO.ID)
S|[AA Josdedio] i

sjlom Buiioyuow  y¢
[SVE]SER|

0z ED
om;mod._%?),s_/%m
— 7 o
7 oS T M s .
- T LN LTS TN
7 : ) £
/ W N oosLuo™ ’ oo
‘ N e RN ! s
QVMOM m*w &g\ | OLPO AN N S&TOdIMMIA
/ . W
" i
; s Lo oo L N
' SZL-§0-d M vy N
[UCZ « A /
ol - \
pajepow |
40 90py | /
A\
! Y
W
| N
3 |
§ : 5
! : \
| , WWW e |
i : \
H o i
] i i : [N ] PN
i , w N
i | I | ,,,
| ! |
! | », | b0 ,, ! P {
, , b - L0-OS TN | | | ,
i j P Lo ; 1
; ﬁ i Iyl ,ﬁrvwn_.mug L5 | 1
! | ] [ - ARALT © ;
! | lzezoasimi pio s { ,
T R I B 5 /
H K b - o i \
| 08Zo-aSTWVIN /
; beus | N b iAo /
ORGTE- M i
Py S
L
- 3 M
T T
H -~ Z




Y 0L, SPXD] ‘uoisnop
-7 Lioz/oL/ 90 341G anbBojuowy juodnQg G| SHNS “BAY PUSWLIY 0SSO
:ON N0 poday Buniojuow aoupidwon) auoz Buixiyw |PHU|
50098681 T (0LOZOY) sHnsay dpLojyRIIS] UOGInD
‘ON 193r0dd ‘QddV NMG J1LL

18Q9UI/SAHS/SID /enbejuop/paleysy/

.00G61 000} 006G .0

,000¢
BN a——

:sojuedeys S19 DYV d)s wol) dey aseqd

Loy
om_ﬁmod.;észﬂ
g0\
08-€0~c TMANA
- L =10
e 0 Tmodd_?e,,_z,«// vz 1D s
- L SORPOTIAAR SrLTO-TAMAAR
4 NoosLiuo N \
. 091D j L >0
wV\Oﬂ m*w ng Q70 TMAAN N G8T0-aIMAIN
\ //
/ \
Eler A N
Sanidos
oz|spow | N
10 26p3 N\
N
H
| .
i \
! L>10 N
1> o %
o swm.mum.iﬁ
|
H L
SPLIO|YIDUDLUOGIDD ] D) j
*1/6n ui 310 paysod synsay
0 10T 19qUISAON WOy 310 pajsod synsay
$OION
| [ i :
I o | fw\w ’ ! ,
o) - . 2 S j ;
! 1£21-20-GS A, P : /
SUOKDDOT UOYDRG SSOID) 7 | RN o Z4LOTAN , /
S i eeToas [/
s|ioM Josdenisyy) * 7 , ,, D
W ,, i | g
L> 0N ; Lo
s|loM Bupiouow 3¢ 08£0-OS TN ! Lo
i
4 3 M
PUSEaT , X
i ,\r/P/\\I/J/
AN ~ N




Y0/ sPx3] ‘uojsnoly

G-Z L10Z/01/90 e 241 anBpjuow juodnQ CoL SHng FoRy PUOWPIY 0SS0
ON N9l poday Bupiojiuow acupijdwon) suoz Buixiyw |PHIU|
5009868 L S T (0102OT) snsey 30d
:ON LO3rO¥d ‘0ddY NMJ JLL
0002 0051 0001 005G 0

/80DUI/SdHS/SID /enbejuop/paleysy/
:se|yodeys Q1O DYV dus wouy dejy aseq

ENETHELIL RIS IEY = Y|

*1/6n u1 210 pajsod synssy

‘0 LOZ Aow wouy 310 pajsod synsay
S9I0N

SUOWRODOT UOLPSG $SOJD

s|[@ A Joldasiayyy # 7

pUSBY]

SO BuLiojuow ¥t

~ 20> 30d
7 O0LSO TR
s
/

DT AYM

@
ol
%]
N

Q o
D d
5 ‘5
LSRN
;) S

- O

[
o]
O

T

1]

e

|
0>35d
STT-ANN

80> Jod
OCLe0dIMAMNY

80> “mOn_,/

08 e0-dIMMIN

€0>30d

N
/R PE0304
Sp L0 dIMAMN

SORYOdTAMMIAL ~
T 068 30d gm0y
0%g - ! -
NoeeEod SOZ0 AN
- ~

.

015304
4008 204 ™

06L30d |




- Y 0L, SPX3] ‘uoisnop
9-C L Loz/oL/90 a1vg 31§ anbpiuow Juodng §S | 3HnS “aAY puowipry 0SS0 L
ON 349l Hoday Buuiojiuow acupijdwon) suoz Buixiyw |PLHU|
50098681 S (010ZOV) sHnsay 30d
:ON 1O3r0¥d :0ddV) ‘NMA 1LL

/8a9UI/SdHS/SID /enbejuopy/paleys)/
:so|edeys g9 DY S1S wol) depy sseg

SUBYS0IO[YIDLS ] T

*1/6n u1 210 pajsod synsoy

0 LOT 49QUIDAON Wiy up pajsod synsay
S3LON

005} 000} 005 0

0002
DI s

- 80> 30d
-~ COLG0-d TARMIA,

e

SAPT SHYM \

/

80> TJ0d
OCLE0-dTAVMIAY

20> moa/
0TS0~ TAMAIA

. > 80~30d
\ SOMFOIIpAMN
3 N

2C>30d
57 LZO-dTAMMIN

I
i

| .
[ oSt

SUOLDDOT UOYIDG SSOID

sll9M Jodedial

S| Buuoyuow Y

pUSBa]

065 ‘303~ 7
\ 028304~ | §0>30d
0270-d MM N SET0-d IMAA
; AN
oL 30d
TR N
AN
\
A
5
AY
AY
o ,,
S .
LB ‘
. .
082 309 \
P8 ,,
"N
N N
oM N =
AN /,/ ,,\\\v/,/
$ \
38 130d
0ZL-9ZZ-MIW ! |
|
.W ,,
;,,;, \
o
/
Co
Y S
b
|y
L 3 M
~ 3
T
. 2




- 110Z/01/90 V0L SPX3] ‘UOJSNOH
N N 31vd m.:m mDmC.—COE .—CO&DQ GG L @Hng "aAy puowydry 0SSOL
ON U913 pioday Buniojuow aoupijdwon) suoz Buixiy |PHIU|
AT ‘QHHO -
50098681 o (010TOT) shnsay €1 1-04D
‘ON 133rodd :0ddv NMG F1LL
/8ADUI/SIHS/SID fenbejuopy/pareys)/ .000¢ 0051 0001 006 0
:so|yedeys S19 DHY Sus wouy depy aseq T T RS aa———
LLEL-0d0
Omw\nm,o.nﬁ;ﬁﬁ_
[STANRARRG = /
020 IAMMAAD
P ™ ”mﬂ.om_m/
00LG0-dTAMAAINN, i
Q / ¢>gn-od0
, - Forrdimal SrLE0-dTMMA
! 0L €100 P Lo
OT YWY R Y s
7
N
M 00T ‘SL-040 h
LA N
N
N
N
5 B
. \
’ A\
SUDYIS0I0NLILCIOIYAM | 3€ [ 1-D4D
+1/Bn u1 4o pasod synsay | i 69 €LL040 | |
*0 LOZ Aow wouy 1o pajsod synsay | o TLezT i ,,, “,
:5950N A 02T ‘€L 1040 | |
021 110801 ,, W._ ,,
! | Co SN i J
| 1ZLZ0-OSTA £LL-040 ,,,, /
SUOILDDOT UOLDDG SSOIT) [ v"”m:.o%/ ey - /
: ,, ﬁ | Cee0-SIMN J/
SIOM Joidoiom| ¥ || : © Serezrni |
7 [ S
SIOM BuLIoHuow Y ) b
3 ! \
§ L 3 M
pust] | ! /
A\ SRS N




IV 0// sPX3] ‘uoysnop

8-Z Lioz/ot/ 0 a}iS anbBpjuow Juodn( CC| SunS “oAY PUOWIY 0SSO
ON N9l poday Bupiojuoyw asupljdwor) suoz Buixiw [PIIU|
5009868 | . (0L0ZOW) shnsay €1 1-D4D
‘ON 13370dd Jddv NMA 1L
0051 0001 005 0

/Aaoul/SdHS/SIO ™ /enbejuon/paleys//
:sopjedeys g9 DYV Sus woly dep sseg

BUDYBOIONJLUOIONPIU] 3¢ | 1-D4D

*1/Bn up 210 pajsod synsay

0 LOZ AOGUUDAON WO} 20 Pagsod synsay
1$9J0N

0002 -
[ ' 9

SIEYY B ERIENT

pUSB]

SUOILDD0T UOYDDG SSOID)

s||]oMA Buuocpiuow Y

rSELlDd
OTL-CO-dIMMINY
061 €100,
02CO- MM
R et ] el om0
7 OOLSOTMAN FEFOH0
P oo UM 1oAY
4 . 00 BLi0dy oot oom0
N O €L040 N ! © ~
m«cﬂ muc £\</\ ow%o,mJ>>>>_>_ N 5820 IMAMIA
Vi
™
061 £L1-040
Lo N
AN
N
N
N\
A
— )
o N\
== N
mW \ \
RO
; AU & I
i o
: Nl
| 5 BN
, IM. \
! , i | 81040 |
Lol S | W 0ZLOTZ M , ,.,
b |1 ol Eioo] o GevezT j
. 0S4 Ho-aSTAAN | 012 11040 :
ol L e |
00 214040 jidaseid e i ;
Z0-aS TV / , /
| - T CLL0H0 , \\
& o 1oz hz-pan P
,, I [ ] o i/
mk, | | zverodo | o
YZL-L0-OSTIMIAN |
, 5 N // ! \ S
2> L0490 b
0BE0-OSTAMARS D
i : P
w { j E M
" R \y
i ——
i | T N
> ~




6-C

L10Z/01/90

ajig anbpjuowy uodnQ

ZTYQLL sx?] ‘uoisnoy

SPUO|YIDILRE UOQUDD) D)

/60 u 310 paysod synsay
6007 dag wouy 810 DR 14D

X UORISDOXS JOIUIDA

31v SS 1 2HNS “OAY puowPIy 0SS0 L
:ON 3HN91 poday Buriojjuoyw asupljdwor) suoz Buixiw [PRIU|
A DHls11INSDY SPLIOIYIDILS | UOIDY) - S[ISAA Buliojiuo
§0098681 oo [HNsed SpHely 1 uoqiny - S[[S A\ PULIOHUOW 4TM
‘ON 103r0¥d 0ddV NMA H1LL
sUOISpURS
009 00 002 0

590N
SN .0SY
1 >:0L0% Lo
L >:010E L0 L >010% 10
. FZ:0LDZ L0 10108 10
rv”crkao b 0LDY 10 L >:0l0L 1O P L >:0L0Z 10
b>0IDE L Y2 OLE 1D L>800P L0 e L >:0LDL 1O
+>i0LbzLD : NG 98 :010Z 19 0TL-E0-dIMMINF L>600P L0 B
” ; Hmmwh W I e L0401 10 Sy LCO-d MM
: ” 5¢°600% 10 ,
00L-50-c TAMMIAR SOLYO-d TAMMIA Y 0LDF 1D Iy
1€:0LDE 1O b \I_m_\/_ ,Oom
08l 1010y 1O prol0zLO
02} 0108 10 ZOWwLD
061 040Z 10 gzelor o
081 :0LDL 1D 08 E0-dIMMAE- L >:0l0¥ LD
081 1800 10 L>:01Dg 10
OLH0-dTMM L >0LDT Lo
0 L>:0L0L L0
T L >:600¥ 10
S - IMM
s820d —1SIN .0GS
1243
. ,
0T SUYM - . =T - I
: , m”
001-G0-dTAMMIN ESETIRELNG) 10-1d0-d1
Z0-Ld0-d M (=1sni0) 1 1 I -TISIN .009
YO-dTAMMIN (1m38n1D) i
0-d MM
#OUE - (=sno0) £0-LdO-dIM
1503 COodTMAMIN
9M -1sin 059




_ L ~ON\O _.\OO Y0/, SPX3] ‘UoIsnopy
O _. N ‘31va ®._._W 03@_0._.C0<< uodnq GGl aUNg “dAY puowiyly 0SSO L
‘ON FHNOI4 .—._OQQN_ @C_\_O._._COE OUCU:QEOU OCON DC_X_E _U_._._C_
NS ‘AMHD -
50098681 55 SHNS®Y 3Dd - SIISM Buliojuow d1m
‘ON 123r0¥d ‘Qddy NMJ ILL
BUDISpUBRS §
008 009 .00% 002 0 [8AEID-PUBS B8I20D ;
SUSYISOIOIYPDLS 3Dd | R ] U RS RigYein 2
+1/6n ui 240 passod sinsoy s
*600¢ 998 WOy 310 DIOP | 4D bis umz-mc«_u”
“X{7 :UOHDISBDXD OIIBA "
1SSION
ISIN 0S¥
80> 010+ 30d
80> :0L0e30d 80> 00 I0d
. 80> 0102304 0>
M.m >:010¥30d §'0> 101DF 30d 80> 0101 30d M.m > ”N”MM wwM
m.owwm_hwwwwu 80> :0L0E30d 80> :60D¥ 30d §0>:0l0L30d gy
90> 10104 304 r60:010Z30d OZL€0-dIMMMINH: 90> 16000 30d ,. .
40> 6005 30d ¥ I 10Ok 30d : Sy LC0-c MR
00450~ TMMIA w%ov_\MvanTm?E A_”s 0> :0lOPADd
hix 80> 0L0E30d Vl_w_\/_ .Oom
029 :010% 30d ég 20> 0102 304
085010 30d ,‘ 80> 010} 304
0S8:0L0230d 2 80> :500¥ 20d
096 :0LD} F0d yur 08-€0-d MM 20> 0LOY30d
026 :600% 30d e 80> :010e30d
0L40-dTIMMIAK- 80> DLOZ 30d
80>:0101L30d
) 8°0> 600+ 30d : <
W | , serd L ~ISIN .08
i , Nm,ovmomw ﬁavmwm.,
o7 S N ___ — o S
00L-S0-d W B (eisny) 9J0IIB| JOMOT 10-1d0-d1 m
YO-d WA (snD) « 4 —"1SIN 009
e0-d TN L_
Holg - Esnio) g0 T
1503 Zo-dTMWAN

1S9M g 059




v 0L SPX3] ‘uoisnopy

L1-C L102/01/90 SHS anbpjuow juodng §S L 2HNS “dAY puowPIy 0SSO L

3.va
ON 2NOId f1oday Buiojiuoywy soupijdwor) suoz Buixiw [PHIU|

5009868 L T SHNSY € 1 1-D4D - SlISM Butiopuow d1m

-ON 1030¥d ‘JddY| NMG 1L

3UCISPUEG
008 009 .00¥% 002 0 ~ [9ABI9-pUBS 3SJBO] ¢

SUDYSOJONJLUOIONPL] *E | L-D4D b I e MiseIn 22
+1/6n ut 8up passod synsey s T
*600Z d9S wouy 840 DIOP [dD PUES PajI-aUI ::
“X{r UOLDISBDXD [OIIUSA

1SOLON
TSN .0SY
£5:0L0% £11-0:40
£ LOLOE €1L-040 Z>:0L0Y £LL-040
] L10LDZ £14-040 Z>0LOEELL-040
€2:01D% £11-040 091 :0LOY £11-040 T>0L0L £11-040 T>:0LDZ ELL-040
84 0LDE 11040 0¥ :0LDEELL-04D Z>1600% £11-040 FZOLOLELLOHD gy L0
e HSGN 1040 061 :01DTELL-040 QZL-€0-dTMMING Z> 600 £LL-040 P
f9OIDLELLDAD gy OLL:OLOLELL-OD g-- SPLZ0-TMMAR. L ET
b+ 80DY £11-0d0 m 0£Z:600P L1040 [ & ST
00L-S0-d TMMIR:; SO L0~ IMMNIARin 061 :0LOV €LL-040 T
bt * oy o 0LL:OLDEELL-04D o el 105 —1SIN .00
o R il 00v 0LOvELL-030 ] 0ZL:0LOZELL-040 — = 71
b 0L2:010EELE030 [ +8:0L0 €L1-040 M\Hdw #
« ZIELIDA0, 06g:0L0E €100 ([ 004 :600F €41-040 S b
g 0S¥k 0LOL ELL-040 08-€0-d TMAMIA rZ0L0% £LL-040 810> w:.omo
e 06 *600% £11-042 2> 0LOE ELL-O40 I
Se Y 0LY0-dIMM I £:0L0Z £41-040 . ,.v.
: mwmlumﬂﬂouog,, , 2> 0101 €LL-040 = ]
L £ £:600% £L1-040 810> 315040
. ; STl . ~ISIN .085
grEIy L 81°0>:€11-039,
I 5
m
m,@, R i SAUvHYS
1) i < h
0T SHYM ﬂ e BIC i
i |
I i i
001-60-d TN - -
7O TMMIN (deasn(o) 3
£0-d TN 1
#0119 {(#218N[D) £0-1d0-d 1M
Z0-d MM
5103
BIM Lsiv 0s9




_ Ll 11/90 Y0/ SPX3] ‘Uoisnop
N _. N ON\ \ A1V ®._._m m:mc._.coz juodng GGl 2UnS “SAY puowply 0SSO L
ON 3UN9l poday Buniojuow sounidwon) suoz Buixiyw [PHIU|
S0098681 A2 omwmxzo SHNS®Y SPLIOYIPAS] UOGIR) - S||9AA Buliojiuow ST
‘ON LO3rodd ‘(ddY| NMJ 1L

SPULIOIYIDIESE UOQIDD) D)
-1/60 u1 aup paysod synsoy

"T00T O woly 340 Biop 14D
X{7 SUOHDISBOXS [OIIUBA

008 009 007 00¢

I I

SUCISPUES

0 |aABID-PURS BSIE0D)

PUES paj-au

SOION s puEg PRl s
ASW .0SY
1 >:Z00p 1O
1 >:0l0¥ LD
L>:010% 1O :
v éw« 5 4 >:2007 L0 t>lo1oe L0 e %mwwm I
> :01DE L . 1> 0102 10 : —
1> 10102 1D brzoovIo— BLoL 10 W “Mmmﬁw &\ szoov 10 L >:Z00% 1O 1SN .00
BOIDLLO g 1>B00r 10 | 081~ LO-OSTMALF
b> 16007 10 Eol | 2000 10 LZ-E0-ASTMIN 41 b
YZL€0-OSTMIN 5} ; L >Z00% L ; e | 5200 15
L >10l07 1O |-+ >:200% 10 1 >:0L0% 10 L>:0L0Y 10 - X
Lo > oo 1o R e L >Z00% 19
1>010z10 |1 +>-01DZ 19 ; PO ISIN L0GS
1>0l0L1D 4 . I 1>0IDL L0 +a" — ,
1> 600 10 - L0V IOy Boop 10 i 1> :800¥ 1O = 1 >Z007 10
08-E0-OSTMA £ 0g-Lo-asIMNE 0BLOOSTMNGE
: 1 >:Z0DY 10 AW 7L >2007 10
e L >Z007 19— | . I
o 085 i 0g-sze-
— 1S 008
(8140 2002)
; 10-0S7
(18sn10) ﬂwWaoooN%.wom\w (81d402002) (1msnis) (iesnpD) (SLd0 Z002) 0sGZZ-MIN
03 €0-OSTMI €0-GST  zo-asTM Lo-asIMpy €0asT
ISoAA  —TISIN.0G9




Y 0LL SPX3] ‘UOISNOH
m _.|N . —ON\— F\OO a1va ®._._W ODOC._.COE juodn( GG L aHNg “aAy puowiply 0SSO 1L
ON JUN914 poday Buliojiuow acupijdwor) suoz Buixiw |PIHU|
5009868 | e sHNseY 3Dd - S|P M Burionuow asT
‘ON_LO3rodd ‘(ddV NWQ 311

SUBYROIOIPDIS | :JDd sunSpUES
*3/6n uj a10 pajsod synsey 008 009 00 002 0 19ARIQ-PUBS BSIE0D
L

I | TBI0 MISRIn 2
"Z00T O wol4 310 DIOP 14D R 7 ﬁ
X{7 UOHDISBOXS [OIUISA s
Y i - b
:S310N PUER paly-auld i i
SN .0SY
L >:200% 30d
Lz:010730d
5:0L0% 30d ;
8'0>:01D¥ 30d > :z00y 20d £ 10108 30d MM Aooﬂocmmwoom
80> :04DE 30d . __5:0ibz 30d - ; -
90> :0LDZ 30d 412007 304 S HOMN: 30d : MM< MNW” WMM 9 ﬁmw 200 394 192005 30d JwE .Oom
iy ryiR0Or3od | oEL-10-08 1M
§°0> :600% 30d R 12v-Eo-aSTMNAEL B
$ZL-E0-0STMIN > 2007 30d 2¢:200v 30 ol . 19 :200% 30d
20> 01D 304 4 > 200 30d 0> 0105 30d sowovzod i .
o oo 20> l040¢ 304 soipezoa | ¥8E00PI0d 522007 304
g'0> 010z 30d 900102304 | 8:00z30d |
go>0ibk3od 4 . _go-lior3od 4 so0lob3od & -~ 1SN 066G
g0> 600y 30d i FLTOOVIO gosgoopEDd |k 5:600730d | +Z:2000304
08-€0-QSTMIN 45 08-Z0-QSTMIN -+~ 08-10-0STMIN A a, .
! 1> :200% 304 w : 92 12007 30d
& € :Z00% 30—} - i §e ww”ww 2
: 085 0oSze-
. —ISIN 009
(8140 zZ00Z)
; ,V., o 10-0s7
- : 09-GZC-MIN
GesnD) (8140200 (S1dD2002) (esniy) (aisn) (8140 2002)
1503 eoasTmm POOST 0087 zZo-asTM L0-asIMm 20708

ISOM IS 089




- L10Z/11/90 a11S anBpuow juodn CrOLL SpX3] UoisnoH
.V —. N 31va ._..m HUOW Huodn( GG L 24ng oAy puounply 0550 L
ON 2HN91 poday Buliojiuow aoupijdwon) suoz Buixiyw |PIHU|
‘A3 ‘OIHO - -
$0098681 55 €11-D4D - sli®M Butioyuow @s1
‘ON LO3r0dd 0ddV| NMJ F1LL
SUDYLROION|HLULOIOPL] i€ | 1-D4D sunspue
*1/6n ui auo pagsod synsey 008 009 007 002 0 |8ARIG-PURS 3SIB0D |
-Z00Z Ot WOl 310 DIOP 145 I B B0 RIS RID %
X{7 UOHDISDOXD |OIISA
$3ION| puUBs pap-BuLg i
SN 0SY
1> 2007 €11-040
; 0LL:0LD7 £L1-D040
211010V £4 4040 EZ00Y £11-0-0 mmw HMMM M ”MMW 081 :0LOE £L1-040
81 :0LOE EL 104D . oNrwcr.ONm:.Ou_O 01Z:0LOZ £L1-040 0.6 'Z00Y £44-04D
L1:010Z £L1-040 O O e 0Bl £11-00 7 0SL:0LOL ELIDD 1y 0092 Z0DY £11-04D — 1SN .00S
9L:0LDL ELLDAD 011 60D 11040 [BE 09L°B0OPELLDD
L2600 £L1-040 Mu £1.:Z00% £L1-040 Z-20-asTMN L 0ELLO-OSTMIN
YZL-€0-QSTMI %y 061 :Z00¥ £11-04 i ; 0068 -Z0DY £L1-040
2> 10107 £11-040 42 200% £41-0:40 2>:010Y £11-040 Z>:0L0¥ §11-040 08100040 .
2> :0LDE £L1-040 2> 01DEELI0D |5 Z>0LDEELI00 | 087200 £11-040
2> :0LDZ £11-040 2> 0102 £11-040 Z> 00z ELL040 |
2> 0IDLELL-OHO 9112007 ELL-040- 2> 10101 £11040 2> 0101 ELL-040 %+ —1SW .06G
L smema ]l TR suodes
- -1 > :Z00% £11-0:40 &
e——l e
098 &5z
WH, — 1S .009
{(s1dDzZooz)
: : 10-as7
{(=18n10) hw.w.aomvmmmﬁo@ (81d02002) (1msnio) (smsnyn) (14D 200T) 08SCT-MIN

ISOA TSI 059




- LLoz/11/90 TYOLL SPXS| “uojsnoy
§1-¢ /1Y 3Lva Sis 0:&2:02 uedng §S L dUng oAy puounply 0SSO L
ON RNO14 Hoday buriojiuow ssupljdwor) suoz Burxiw [PHIU]|
$009868 | B MIIA dpw — sjuswbsg [|9pA Suoz Buixiw
-ON 1031M0dd ‘0ddV NMA L

/8A9UI/SdHS/SIO ™ /enbejuop/paleys;/
:sajyedeys Q19 DYY SUS woy depy oseg

swbag [|opA 0 yibusT M
wawbag ([P JO WPIM

uowbag |I9pA

s|o M Joidanus) ¢

[I9M Buuopuow 3¢
pustan

0002 006G} 0001 006 0

OZLE0-dTIAMANIN

APT SHYM
/7

BUOZ
samdoD
SIspow
o 38p3 |

CSTIe0e M n. \

08-20-aSTA

T

L-Z0E AN




ZY0LL SPX3] ‘UOISNOH
91-Z 110Z/11/90 e 2J1§ anBpjuow yuodng GG | SHNS “OAY PUOWIY OSSO L
ON 34N9I j1oday Buriojiuow acupijdwo) suoz Buixiw [P
0098681 ZEE Om%fo MB3IA UOIDSG 55047 — spuswbag [[SAA Suoz Buixiw
ON LO3rodd :dddV NMA 1L
*XG UOUDISBOXD [POIDA
[SAS[DBS UPDW JBD) U] PISSIUIAXD SUOHDAS|T
*1994 U] UMOYS 21D MOPUIM XNJL YO JO SUOISUSWI(]
3$SOION|
008 009 .00¥ 002 0 008 009 .00¥ 00z 0
0sP 0S¥
008 005
_occ ~055
185 B8
, T T e S
009 OIMMIN N 009
i Hnig B cmm:_ov
SEERTS)) {481sniD) (1818n1D) Z0-dTAMMIN
£0-OS TN Z0-OS TN LO-OS TN SP3YHON sIMyInog
1503 BIM - Logg ~.089

(@s1) AlQg aloyg oo

(d1M) Aladouy o7 sHyma




Appendices




Appendix A

Boring Logs from WLP and LSD Wells




Logged by: G. Gregory ICertified by:
Contractor Boart Longyear
10550 Richmand Ave., Sulte 155 Houston, TX 77042 Drilling Method rotosonic
Site ID: MWWLP-02-85 [Project Number: 18985203 |Total Depth: 85.0 Completed Depth  85.0
Location: DuPont Montague (White Lake Property) Borehole Dia.. 6" Static Water Level:
Purpose: Compliance well _|Well Casing
Elevation:  622.44 Datum: feet MSL (approx) type: PVC dia: 2" from: Oto: 75
X Coordinate:  12582494.14  |Y Coordinate:  691469.46 type: dia: from: to:
Date(s): 11/3/209 - 11/3/2009 Screens
TOC Elev: 625,16 type: PVC size:  0.01 dia: 2" from: 750 85.0
Lithologic logging performed on MWWLP-02-145, Annular Fill:
type: grout from: 0 to: 70
type: bentonite from: 70to: 73
type: fine sand from: to:
type: sand pack from: 73 to:  85.0
g
e R £ g8
£ 3 > £ 2| 3 Lithologic Description
s 213 5 [$%
s 218 & |3 &g
wi [ =] bl ©
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Logged by: G. Gregory ]Certif[ed by:

Contractor Boart Longyear
10550 Richmond Ave., Suite 165 Houston, TX 77042 Drilling Method _rotosonic
Site ID: MWWLP-02-145 [Project Number: 18985203 | Total Depth: 145.0 Completed Depth 145
Location: DuPont Montague (White Lake Property) Borehole Dia.. 6" Static Water Level:
Purpose: Compliance well Well Casing
Elevation: 622,13 Datum: feet MSL (approx) type: PVC dia: 2" from: oto: 110
X Coordinate:  12682497.96  |Y Coordinate: ~ 691467.13 type: dia: from: to:
Date(s): 11/2/2009 - 11/3/2009 Screens
TOC Elev: 62455 type: PVC size: 001 dia: 2" from: 1351t0. 145
Annular Fill:
type: grout from: Oto: 128
type: bentonite from: 128to: 131
type: fine sand from: to:
type: sand pack from: 131to: 145
g
e | E R g g 8
s | 8 1 2 5| & Lithologic Description
8 @ (@ = S| e
sl %13 s €%
Q =3 [=%
s | 218 & 8 &
u = | o] ol ©
fe21 2 ISAND (SP): 0'-1'; Dark brown sand, medium grained, damp, lots
of roots to 1*
s 1"-10"; light brown grading to tan medium grained
10.0 0.0 100 SR sand, very loose, damp, minimai roots
21 30 10.0  13.0 | SILT (ML): 10'-13" Tan clayey silt, damp, very firm, rools
%1 30 130 160 | | 5P./SAND (SP): 13-16" Tan fine sand, loose, damp
808.1
SANDSTONE (BR): 16" 36" Light tan, fine-grained, damp sandstone
(drilis with great difficuity), most of core comes up broken/pulverized,
very hot, moisture driven from core (steam off corebarrel when driller
20.0 16.0  36.0 cools it with stray of water)
586.1 IR
“|SAND (SP) 36'-52": Fine tan sand, loose, very damp, core no
longer hot
52'.56": Fine tan sand, very loose, wet, watertable @52'
56'-76": no recovery - assume wet sand
76'-89": tan-gray medium grained sand, wet, rounded
S gravels In 85'-86'
53.0 360 89.0 L8P
8331 L1 Ui|SAND (SM) 8992 Tan siity sand, wet w/ silt layers, moderately
4.0 89.0 93.0 CEM firm to firm plastic silt
6294 o :
L HU|SAND (SP) 92'-96': Gray-tan medium sand, wet, loose
19.0 930 112.0 8P 96'-112": Tan sand, medium grained, wet loose
s10.0 1.0 12,0 113.0 CLAY (CL) T12-113" Tan silty clay
%90 30 1130 116.0 SILT (ML)113-116": Medium gray, very firm silt
506.1 :
::|SAND (SP) 116™-125": Tan medium grained sand, wet, slightly
9.0 116.0 125.0 8P loose
4971
7.0 1250 1320 LSILT (ML): 125-132": Gray, very firm silt, wet
4901 :
il SAND (SP) 132'-136" Tan medium grained sand, wet, loose,
i orange-brown staining (132'-134')
136'-145": Gray-tan medium grained sand, one 1" thick
13.0 132.0 145.0 sP: tan silt layer at 144",
4774
145.0
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10550 Richmond Ave., Sulte 165 Houston, TX 77042

Logged by: G. Gregory !Certif:’ed by:

Contractor Boart Longyear

Drilling Method  rotosonic

Site 1D: MWWLP-03-80 ]Project Number: 18985203 |Total Depth: 80.0 Completed Depth  80.0
Location: DuPont Montague (White Lake Property) Borehole Dia.: 6" Static Water Level:
Purpose: Compliance well Well Casing
Elevation:  593.8 Datum: feet MSL (approx) type: PVC dia: 2" from: Oto: 70
X Coordinate:  12582968.59 |Y Coordinate: 691344.00 type: dia: from: to:
Date(s): 10/29/2009 - 10/29/2009 Screens
TOC Elev:  593.8 type: PVC size:  0.01 dia: 2" from: 70 to:  80.0
Lithologic logging performed on MWWLP-03-120. Annutar Fill:
type: grout from: Oto: 63
type: bentonite from: 63t0: 68
type: fine sand from: to:
type: sand pack from: 68 to:  80.0
g
e €8 £ gl ¢®
s 8 > £ 3 3 Lithologic Description
8| £ |3 s |9 5
5| 218 B 8 ¢
L | ] m| ©
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Logged by: G.Gregory _|Certified by:

Contractor Boart Longyear |
10550 Richmond Ave., Suite 155 Houston, TX 77042 Drilling Method  rotosonic
Site ID: MWWLP-03-120 [Project Number: 18985203 |Total Depth: 120.0 Completed Depth 120
Location: DuPont Montague (White Lake Property) Borehole Dia.: 6" Static Water Level:
Purpose: Compliance well Weli Casing
Elevation:  591.48 Datum: feet MSL (approx) type: PVC dia: 2" from: 0to: 110
X Coordinate:  12582964.30 |Y Coordinate:  691340.94 type: dia: from: to:
Date(s): 10/26/2009 - 10/27/2009 Screens
TOC Elev: 594,53 type: PVC size:  0.01 dia: 2" from: 110 to: 120
Annular Fili:
type: grout from: 0tor 101
type: bentonite from: 101 to: 107
type: fine sand from: to:
type: sand pack from: 107 to: 120
E
e |8 £ ¢ g
c 2 | 2 5| = Lithologic Description
8 2 |g = QL
5 %18 £ S5
5 | 2 |8 § (Bl g
w [ [8] m| O
531.5 BT
" |SAND (SP): 01" Dark brown sandy topsoil
1'-8': Brown medium grained silica sand dry, rounded
Lot 8'-12": Medium silica sand, dry
24.0 0.0 240 SP 12'-24". Firm, tan sand w/ rounded gravels
5675 2.0 240 260 [N SICT (ML): 24-28" Tan silf, dry
565.5 R
L HISAND (SP): 26'-32: Tan fine sand grading to medium grained sand
32'-36": Tan medium-grained sand w/ gravel, wet @ 32'
L 36'-43" Tan fine sand, loose, tan, wet
26.0 260 520 S 8P 43'-52": Tan fine to medium sand, loose, wet
539.5
4.0 52.0 56.0 %_CTAY (CL): 24'-26' Tan silty clay, firm ]
535.5 R
24.0 56.0 80.0 +SP |SAND (SP): 56-80": Tan medium and fine sand, wet loose ]
5115 N
. |SAND (SP): 80™-85": Gray-tan sand, wet, loose
13.0 80.0 93.0 L8P 85'-93" Tan silty sand, wet flowing
85 30 93.0 96.0 ”mm ” SILT (ML): 93-96': Gray-tan silt, hard, damp, no plasticity
495.5 S
ae _|SAND (SP): 96'-98" Tan fine sand, loose
98'-100": Gray-tan fine sand, loose
100-101" Gray-tan very fine sand, firm
TS 101-105"; Gray-tan very fine sand, siity, slightly hard
14.0 96.0 110.0 il 105'-110": medium-coarse sand, clean, loose -
481.5 = :
6.0 110.0 116.0 A 110-116": as above
475.5 T
4.0 116.0 120.0| | 8P. INo recovery - assume sand
471.5
120.0
Page 1 of 1




10550 Richmond Ave., Sulte 155 Houston, TX 77042

Logged by: G. Gregory ]Certiﬁed by:

Contractor Boart Longyear

Drilling Method rotosonic

Site ID: MWWLP-04-70 [Project Number: 18985203 |Total Depth: 70.0 Completed Depth  70.0
Location: DuPont Montague (White Lake Property) Borehole Dia.: 6" Static Water Level:
Purpose: Compliance well Well Casing
Elevation:  594.58 Datum:  feet MSL (approx) type: PVC dia: 2" from: Oto: 60
X Coordinate;  12583290.96 |Y Coordinate: 691495.41 type: dia: from: to:
Date(s): 10/29/2009 - 10/29/2009 Screens
TOC Elev: 594.58 type: PVC size:  0.01 dia: 2" from: 60 to: 70.0
Lithologic logging performed on MWWLP-04-105. Annular Fill:
type: grout from: 0to: 82
type: bentonite from: 52 to: 58
type: fine sand from: to:
type: sand pack from: 58 to: 70.0

Elevation (ft)

Thickness (ft)

Recovery (%)
Depth Interval (ft)
Blow Count
Graphic Log

Lithologic Description

Page 1

of 1




Logged by: G. Gregory | Certified by:
Contractor Boart Longyear
10550 Richmond Ave., Sulte 155 Houston, TX 77042 Drilling Method rotosonic
Site ID: MWWLP-04-105 IProject Number: 18985203 |Total Depth: 105.0 Completed Depth 105 ]
Location: DuPont Montague (White Lake Property) Borehole Dia.: 6" Static Water Level:
Purpose: Compliance well Well Casing
Elevation:  591.78 Datum: feet MSL (approx) type: PVC dia: 2" from: 0to: 110
X Coordinate:  12583285.23  |Y Coordinate:  691500.88 type: dia: from: to:
Date(s): 10/27/2009 - 10/28/2009 Screens
TOC Elev: 594.64 type: PVC size:  0.01 dia: 2" from: 95 to: 105
Annular Fill:
type: grout from: 0to: 875
type: bentonite from: 87.5to: 925
type: fine sand from: to:
type: sand pack from: 925to: 105
E
e |88 § | e
& P 5 £ © , . .
g 2 |2 £ 3 T‘: Lithologic Description
gl £l3 = [°%
s |28 § |38
o | E e a m| O
591.8 i
sp
© . |SAND (SP): 01.5': Dark brown sandy topsoil, moist
i 1.5-16": Tan medium grained sand, clean, damp
grading to gray medium sand
16'-22": Tan fine sand, firm, slightly siity, moist
22'-36" Fine tan medium sand, grades into medium,
tan-gray sand, saturated
36'-64": Gray-tan to tan-gray medium-grained silica
64.0 0.0 64.0 sand, loose, very well rounded grains
527.8
AND (SP/GW): 64'-70" Gravelly sand grading to sandy gravel;
6.0 64.0 70.0 - gravels are rounded silica-chert ¢lasts |
5218 1.0 700 710 MUISICT (ML) 70-71" Tan silt, very firm, clayey
520.8 RETE
‘sW
5.0 71.0 760 | |- “:|SAND (SW). 71-76" Tan, very fine sand, slightly loose
515.8
13.0 76.0 89.0 SILT (ML): 76'-89": Tan, wet silt, firm to very firm
502.8 RIS
HEW
6.0 89.0 95.0 - 1SAND (SW): 89'-85". Gray-tan, fine sand, loose
%68 1.0 950 960 | |[MIIISICT (ML): 95-96" Tan silt, very firm
495.8 ER
9.0 96.0 105.0| | |No recovery - assume sand
486.8
105.0
Page 1 of 1




Logged by: G. Gregory ]Certiﬁed by:
Contractor Boart Longyear
10550 Richmond Ava., Sulte 156 Houston, TX 77042 Drilling Method rotosonic
Site ID: MWWLP-05-100 ]Project Number: 18985203 |Total Depth: 100.0 Gompleted Depth 100
Location: DuPont Montague (White Lake Property) Borehole Dia.: 6" Static Water Level:
Purpose: Purge Performance well Well Casing
Elevation:  584.44 Datum: feet MSL (approx) type: PVC dia: 2" from: 0to: 90
X Coordinate:  12583646.75 |Y Coordinate:  691613.64 type: dia: from: to:
Date(s): 10/28/2009 - 10/28/2009 Screens
TOC Elev: 587.34 type: PVC size:  0.01 dia: 2" from: 90 to: 100
Stick up mounted well near former surface water intake. Annular Fill:
type: grout from: 0to: 80
type: bentonite from: 80 to: 87
type: fine sand from: to:
type: sand pack from: 87 to: 100
E
=) E § S —l
s 2 = 2 5| 3 Lithologic Description
k<] Q |g = Q| L
8§ %213 5 9%
s | 218 & (8| &
L - | o m| O
584.4 T
" ISAND (SP): 0'-5" Black to dark brown silica sand, with lots of
o organic material (decaying plant matter)
12.0 0.0 120 g 5'-12": Grades into medium grained, tan-gray sand
5724 1.0 120 130 | [MEHSICT (ML). 12-13" Tan silt, very moist, sit firm, wood fragments
5724
. :|SAND (SP): 13'-22'; Gray-tan medium-grained sand, loose
: 22'-29': Fine tan sand, slightly loose
29-35" Tan-gray coarse sand, loose, very well
rounded and very well sorted.
35"-42": Tan fine-medium sand, well sorted
42'-55" Gray-tan medium-coarse grained sand,
very well sorted and rounded (photographed 53'-55')
55'-69': as above w/ white, fragile, chalky gastropod
shells @ 60' and 62'
57.0 120 690 | | Sp"
515.4 Tein
£7:|SAND (SP): 69'-69.25" Dark brown, fine sand with peat layer and
: wood fragments
13.0 69.0 820 : 69.25'-82" Gray-tan medium-coarse grained sand
soz4 2.0 820 840 ]ﬁ[MMSILT (SMW/ML): 82-84" Tan, very fine sand, w/ fan silt__
o .| SAND (SP): 84'-90" Gray-tan medium sand, loose, rounded, very
6.0 840 900 | |.SP  wet
4944 LR
9.0 90.0 99.0 L 8p ‘ISAND (SP): 90'-99': as above with minor pebbles from 95'-99'
4854 1.0 99.0 100.0 SILT{ML): 99™-100": Gray silt w/ fine gray sand, very thin gray clay
484.4
100.0 ]
Page 1 of 1




Logged by: G. Gregory  |Certified by:
Contractor Boart Longyear
10550 Richmond Ave., Sulte 155 Houston, TX 77042 Drilling Method rotosonic
Site ID: MWLSD-01-80 }Project Number: 18985203 |Total Depth: 80.0 Completed Depth  80.0
Location: DuPont Montague (White Lake Property) Borehole Dia.: 6" Static Water Level:
Purpose: Compliance well Well Casing
Elevation:  630.49 Datum: feet MSL (approx) type: PVC dia: 2" from: Oto: 70
X Coordinate:  12584708.66 Y Coordinate:  693760.67 type: dia: from: to:
Date(s): 11/10/2009 - 11/10/2009 Screens
TOC Elev:  630.49 type: PVC size: 0.01 dia: 2" from: 70 to:  80.0
Lithologic logging performed on MWLSD-01-130 Annular Fill:
type: grout from: Oto: 63
type: bentonite from: 63to: 67
type: fine sand from: to:
type: sand pack from: 67 to: 80.0
g
|8 ¢ g8
5 3 > £ 3 2 Lithologic Description
flsE £ 5%
& | £ g g |5| @
w = | o m| O
Page 1 of 1




10550 Richmond Ave., Suite 155 Houston, TX 77042

Logged by: A. Hanna

[Certitied by:

Contractor Boart Longyear

Drilling Method rotosonic

Site ID: MWLSD-01-130 IProject Number; 18985203 |Total Depth:  132.0 Completed Depth 130
Location:  DuPont Montague (Lake Shore Drive) Borehole Dia.: 6" Static Water Level:
Purpose:  Compliance well Well Casing
Elevation:  630.85 Datum: feet MSL {(approx) type: PVC dia: 2" from: Oto: 120
X Coordinate:  12584715.26  |Y Coordinate:  693761.79 type: dia: from: to:
Date(s): 11/9/2009 - 11/10/2009 Screens
TOC Elev:  630.48 type: PVC size;  0.01 dia: 2" from:; 120to: 130
Flush-mount on north side of road at southeast corner of garden. |Annular Filk:
type: grout from: 0to: 113
type: bentonite from: 113 to: 117
type: fine sand from: to:
type: sand pack from: 117 to: 130
=)
E % g % | &
c £ 3| - Lithologic Description
BlelE = B2 e
s 218 § 38
] = i [=] m| O
630.9 : :
i1 SAND (SP): 0'-1'; Sandy topsoil w/silt and subrounded to
o subangular, dark brown, fine gravel
1'-3'; Brown sand, fine to medium grained, moist
3'-17": Pale yeliow sand, fine to medium grained,
moist
17'-37" Pale yellow sand, fine to medium grained
(predominantly medium), trace shells, wet to
saturated (6' recovery)
37'-57": as above w/ 7' recovery {flapper
malfunctioning)
57'-73": as above w/ 15' recovery (note that recoveries
are possibly due to 6" core being delivered in 8" bags)
73.0 00 730 5p
5579 B [SAND (SNFSPJT 7377 T INEIDetea e Sand & sty sand, pae T
4.0 730 770 8P yellow, 8" silt layer @75' w/ trace of fine subang gravel
553.9 1 ISAND (SP): 77'-82": Pale yellow fine grained sand, wet, dense to
5.0 77.0 820 sp loose
548.9 R
. |SAND (SP): 82-97": Pale yellow fine to medium grained sand,
i wet, loose with some dense zones
97'-112"; Pale yellow fine to medium sand, wet, loose
112'-113": Pale brown gravelly sand, fine to coarse
gravel, subangular to sub rounded, chert, 30-35%
gravel, 2" silt seam
113'-117": Pale yellow fine to medium sand, trace fine
gravel and shells, wet
117'-132": Pale yellow fine to medium sand, trace fine
gravel, wet
50.0 820 1320| [P
498.9
132.0
Page 1 of 1




Logged by: G.Gregory  |Certified by:
Contractor Boart Longyear
10550 Richmond Ave., Sulte 1565 Houston, TX 77042 Drilling Method rotosonic
Site ID: MWLSD-02-80 [Project Number: 18985203 |Total Depth:  80.0 Completed Depth  80.0
Location: DuPont Montague (White Lake Property) Borehole Dia.: 6" Static Water Level:
Purpose: Compliance well Well Casing
Elevation:  629.86 Datum: feet MSL (approx) type: PVC dia: 2" from: Oto: 70
X Coordinate: 12584968.44 |Y Coordinate: 693869.03 type: dia: from: to:
Date(s): 11/11/2009 - 11/11/2009 Screens
TOC Elev: 629.86 type: PVC size: 0.0t dia: 2" from: 70 to:  80.0
Lithologic logging performed on MWLSD-02-127 Annular Fill;
type: grout from: 0 to: 63
type: bentonite from: 63 to: 67
type: fine sand from: to:
type: sand pack from: 67 to:  80.0

Lithologic Description

Depth Interval (ft)

Elevation (ft)
Thickness (ft)
Recovery (%)
Blow Count
Graphic Log

Page 1 of 1




Logged by: A. Hanna iCertified by:
Contractor Boart Longyear
10550 Richmond Ave., Sulte 155 Houston, TX 77042 Driliing Method rotosonic
Site ID: MWLSD-02-127 jProject Number: 18985203 |Total Depth: 132.0 Completed Depth 127
Location:  DuPont Montague (Lake Shore Drive) Borshole Dia.: 6" Static Water Level:
Purpose: Compliance well Well Casing
Elevation:  630.58 Datum: feet MSL (approx) type: PVC dia: 2" from: 0to: 117
X Coordinate:  12584974.13  |Y Coordinate:  693872,69 type: dia: from: to:
Date(s): 11/10/2009 - 11/11/2009 Screens
TOC Elev:  630.23 type: PVC size:  0.01 dia: 2" from:  117to: 127
Flush-mount on north side of road across from Mailboxes #6015 |Annular Fill:
and 6027. type: grout from: 0to: 110
type: bentonite from: 110to: 114
type: fine sand from: to:
type: sand pack from: {14 to: 127
E
g ER : z| &
5 g > g 3 7') Lithologic Description
| & |3 £ Ol £
s | 213 & |38 %
Iy | [=) m| ©
630.6 -
5 |SAND (SP): 0-1": Sandy topsoil w/ 10-15% silt, dark brown with
: trace fine gravel
1'-3": Brown fine to medium grained sand, moist
3'-47": Pale yellow fine to medium grained sand, trace
fine gravel, moist
47'-69": Pale yellow fine to medium grained sand, trace
fine gravel, wet to saturated
69.0 00 690 | |i§p
5616 e
“|Sand (SP): 69'-72': Pale yellow, fine grained sand w/ trace silt;
two 4-6 mm silt layers from 71,5672
Lo 72'-95': Pale yellow, fine to medium grained sand; trace
26.0 69.0 950 | 'SPy __of coarse sand to fine gravel and shell fragments 92'-95'
se58 20 95.0 970 CLAY (CL): 95-97": Dense, pinkish-brown silty clay, wet
e3a8 £ SAND (SP): 97'-101": Pale yellow, fine to medium grained sand,
i trace of coarse sand and shell, wet
101'-107"; as above with 20-30% fine grave! and trace
10.0 97.0 107.0 g of silt w/ silty clay seams (1"-2" thick)
523.6 N
i INTERBEDDED SAND/SILT {(SM/ML): 107'-117: Pale yeliow fine to
& medium grained sand w/ 10-15% fine gravel; interbedded with
10.0 107.0 117.0| |M:}illjipinking-bown silt and silty clay, wet
51386 :
10.0 117.0 127.0| | 8P |SAND (SP): 117"-127" Pale yellow, fine to medium grained sand, wet -
5038 s INTERBEDDED SAND/CLAY (SM/CL): 127'-132": Pale yellow sand
5.0 127.0 1320 M interbedded with light pinkish-brown silt and silty clay, wet
498.6
132.0
Page 1 of 1




Logged by: G. Gregory __|Certified by:
Contractor Boart Longyear N
10550 Richmond Ave., Sulte 155 Houston, TX 77042 Drilling Method rotosonic
Site ID: MWLSD-03-80 |Project Number: 18985203 |Total Depth:  80.0 Completed Depth  80.0
Location: DuPont Montague (White Lake Property) Borehole Dia.: 6" Static Water Level:
Purpose: Compliance well Well Casing
Elevation:  630.67 Datum: feet MSL (approx) type: PVC dia: 2" from: Oto: 70
X Coordinate:  12585171.15  |Y Coordinate:  694052.95 type: dia: from: to:
Date(s): 11/12/2009 - 11/12/2009 Screens
TOC Elev:  630.67 type: PVC size:  0.01 dia: 2" from: 70 to:  80.0
Lithologic logging performed on MWLSD-03-124 Annular Fill:
type: grout from: 0 to: 63
type: bentonite from: 63 to: 67
type: fine sand from: to:
type: sand pack from: 67 to:  80.0

Lithologic Description

Recovery (%)
Depth Interval (ft)

Elevation (ft)
Thickness (ft)
Blow Count
Graphic Log

Page 1 of 1




Logged by: A. Hanna |Certified by:
Contractor Boart Longyear
10550 Rishmond Ave., Suite 155 Houston, TX 77042 Drilling Method rotosonic
Site 1D: MWLSD-03-124 |Project Number: 18985203 |Total Depth: ~ 137.0 Completed Depth 124
Location:  DuPont Montague {Lake Shore Drive) Borehole Dla.: 6" Static Water Level:
Purpose: Compliance well Well Casing
Elevation:  631.38 Datum: feet MSL (approx) type: PVC dia: 2" from: 0to: 117
X Coordinate:  12585175.98 |Y Coordinate: 694057.98 type: dia: from: to:
Date(s): 11/11/2009 - 11/12/2009 Screens
TOC Elev: 631.10 type: PVC gize: 0.01 dia: 2" from: 114 to: 124
Flush-mount on north side of road not far from Mailbox #5995. Annular Fill:
type: grout from: 0to: 58
type: bentonite from: 58 to: 111
type: fine sand from: to:
type: sand pack from: 111 to: 137
g
e | ERRl £ lg @
Py @ €| 9 . . o
5 @ 5 £ 2 ° Lithologic Description
S5 & 5§
8,28 & |58 ¢&
i = | [s] m| ©
531.4 Y
' ISAND (SP): 0'-1": Sandy topsoil w/ 10-15% silt, dark brown, moist
1-3" Brown fine to medium grained sand, moist
3-65"; Pale yeliow, fine to medium sand; moist to 52',
“i|saturated at 56'; trace of shell fragments 15-19"; 20-25% fine gravel
15-30'
65.0 00 650 |.sPi N
566.4 “:|SAND (SM): 65-69": Pale yellow, fine grained sand, 20-25% silt; 1-2
1 om silty clay/silt seams, saturated
: 69'-71": Pale yellow fine to medium grained sand, wet
= 71-77": Pale yellow, fine grained sand, 20-25% silt;1"-2"
B 12.0 65.0 77.0 8M:. Isilty clay/silt seams, saturated
B54.4 j
“HISAND (SP): 77-95" Pale yellow fine to medium grained sand, loose,
18.0 770 950 | saturated
536.4 ISILT/SAND/GRAVEL: 95-97" Pals yellow fne graned sand (SM), 20-25% siit, 1-4 cm
siit to siity clay seams, saturated
97-103"; Pale yellow, fine to medium grained sand (SP), wet
103"-104": Pinkish-brown silt (ML) with 15-20% gravet
104'-106" Pate yalow fine to medium grained sand (SW) w/ 25-30% chert gravel
5 11.0 950 106.0 w/ shell fragments
625.4
w1 ISAND (SP): 106-124": Pale yellow fine to medium grained sand,
18.0 1080 1240| ['SP. wet, loose |
507.4 :
[ INTERBEDDED CLAY/SILT/SAND (CL/SM): 124'-133": Pale yellow
9.0 124.0 1330 L. fine grained sand, sandy siit, and silty clay, wet to saturated
498.4 : o
4.0 133.0 137.0 SP:.|SAND (SP): Pale yellow fine to medium gralned sand, wet
494.4
137.0
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Appendix B

All VOCs Results from Monitoring Wells Near White Lake
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Appendix C

Laboratory Analytical Reports
(on CD)




Appendix D

Mixing Zone Mass Flux Calculations




“suoljeAsie JatempunosB 0L0ZH1 Sesn 188Us S ‘yv o4
auayeolo|yela] :J0d

$8JON
"Adje gS7 weipeibdn]  69°L8S 6128  ¥Z1-£0-aST-MINf
‘ASfe @S uaIpRIbuMop]  60°18G 95185 0€L-10-aST-MIN]
Kep/qi £0°0 Aepjq) 200 Kepra) 210 el Butpeo-ssep siwoayo naR M JuBipesbumop|  9Z'6.5 AR e |
"AS[e dIM jusipesBani 967G 6665 SyL-20-dTM-MIN|
Aepjdi 110°0 Aep/q1|600°0 Aep/qj zeL0 saxn|4 ssep [e30L
B3/q) s02°2 STl erard B/q1 5022 potsiaauog 0L0ZHZ 0L0ZHL  ®jepjo sjep
5x/6n 000000000} B3/6n1000000000 - 5:/6n 000000000} jiorsiaauog
Aep/bn 6v6'858" Rep/Bnl10£'901 'y Aep/Bn ¥¥5°€£0°09 (ISW 3) SuonEASIS JajeMpuUNoID
(piBn) (354) xnijd ssei £11-049) xnid ssey
61561 0 9e6'19 S0 95v'98Y'| zL 1/8'€2) VIEY 99€00°0 €0¥9L | 090 1/8°01 90Le 06y (74 $2L-€0-0STMW|
298'2L 70 12€'16 S0 559'v61 ! S69'v6L £18'9 99£00°0 €091 | 090 Z80'L1 901e 525 085 080-€0-AST-MW
95t°98% 3 919'8S g0 82C'85Y'€C 00¢ 162° L1 iy 9¥€00°0 8L'eLl | 090 198°01 0L¥e 06Y G RTNo.aw,_.\s_z_
aLe'sr 0 9+9'85 50 L6Z'LLL ) 162111 (4454 9¥£00°0 81eLl | 090 £98'0) [\WAz4 9€5 085 080-20-0STMW|
612891 2 129°85 S0 Ly0'8v6'6l [ LWELLL (X252 £4£00°0 068'¥2L | 090 086°01 0v¥e 06¥ SES 0¢ F.F9mm4->>_>__
06€'128 L 1/9'8S 50 LYELLL 3 WELLL [24%4 £¥£00°0 06¥.L | 090 086°0} 0vbe Ses 085 080-10-0ST-MW|
1
VN 0 VN I3 YN [ED WN VN WN VN YN VN YN oLy 8515 SOL-Y0-d IM-MIN
VYN 029 VYN 09} YN 00y YN VYN VYN VYN YN WN YN 8616 6.5 02070~ IM-MN
1¥5'6 0 9z6'LL S0 £9Z'6L1 3 €58'€C [22] 801000 2008¢ | 1¥0 860°L ¥8L2 0Ly SG6Y 02 F.mo.a._>>.>>_>__
0210 0 6SE'VI9'E 14 2£8'90€L 081 662'SL 659'C 801000 £0°08¢ | L¥0 10v'ze 842 5861 6.5 080-€0-d TM-MW|
129'€Z 0 125'62 S0 +50'65 [ ¥50'65 S80°C 621000 G6LLE | WO 10L'pL 80V (Y27 905 SL-¢0-d IM-MIN
’ 28922 98L'ELL ) : .

DY 010z 3u0Z Buixin - uop”

ax

uebiyoiy ‘s enbejuoiy Juogng
Hodey Bupoyuopy aoueldwon auoy Buxiy eniu;

20 XN|4 SSe duoZ Buixiy




